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Annual  Report  of  Program  Activities 
National  Institute  of  Allergy  and  Infectious  Diseases 
January  -  December  1962 

OFFICE  OF  THE  DIRECTOR 

1.  During  the  calendar  year  1962,  intramural  and  extramural  activities 
increased  significantly.   A  third  category,  known  as  Collaborative 
Activities,  was  established  in  this  Institute  to  include  contract- 
supported  operations  such  as  the  Research  Reference  Reagents  Program, 
Upper  Respiratory  Disease  Vaccine  Development,  and  the  Standardization 
of  Allergens.  These  have  been  made  the  special  responsibility  of  an 
additional  Associate  Director  of  the  Institute,  under  whose  aegis  a 
Communications  Center  is  being  developed. 

2.  The  position  vacancy  occasioned  by  the  death  in  1960  of  Dr.  Jules 
Freund,  the  first  Chief  of  the  Laboratory  of  Immunology,  has  been  filled 
by  the  appointment  of  Dr.  Maurice  Landy,  formerly  with  the  National  Cancer 
Institute.   Interim  direction  of  the  Laboratory  was  provided  effectively 
by  Dr.  John  E,  Tobie. 

3.  A  new  insectary  and  experimental  animal  building  is  now  being  con- 
structed at  the  Rocky  Mountain  Laboratory  in  Hamilton,  Montana.   These 
facilities  will  permit  a  significant  expansion  of  research  activities  at 
this  installation. 

4.  The  Middle  America  Research  Unit,  headquartered  in  the  Panama  Canal 
Zone,  is  now  five  years  old.   It  is  supported  jointly  by  this  Institute 
and  the  Walter  Reed  Army  Institute  for  Research.  During  this  last  year, 
it  has  expanded  the  geographic  area  of  its  previous  coverage  and  worked 
on  a  mysterious  and  life-threatening  disease  in  Bolivia,  obtaining  highly 
suggestive  evidence  that  it  is  related  causally  to  the  hemorrhagic  fever 
of  Argentina.  Work  on  histoplasmosis  and  the  identification  and  ecology 
of  tropical  arboviruses  has  continued. 

5.  The  Extramural  Program  activities  underwent  reorganization  during  the 
year.  The  funding  base  of  the  research  grants  budget  was  substantially 
reduced  by  transfer  of  reserves  to  other  programs.  The  International 
Centers  for  Medical  Research  and  Training  were  shifted,  as  originally 
planned,  to  the  Office  of  International  Research.   During  the  calendar 
year,  the  Institute  supported  320  projects  ($6  million)  in  the  joint 
fields  of  allergy  and  immunology,  560  ($9  million)  in  tropical  medicine 
and  parasitology,  333  ($8.8  million)  in  virology,  and  248  ($4.7  million) 
in  the  chronic  bacterial  diseases.   Eight  conferences  were  funded  in  1962, 
and  three  grants  for  international  meetings  during  the  following  year  were 
approved  by  Council. 
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Extramural  Programs 
The  extramural  program  was  reoriented  during  1962  in  three  significant  ways. 

1.  An  expanded  table  of  organization  was  approved  by  the  Surgeon  General 
which  provided  for  five  branches  under  the  Office  of  the  Associate 
Director  for  Extramural  Programs:  Research  Grants,  Special  Programs, 
Training  Grants,  Career  Awards  and  Fellowships,  and  Analysis  and 
Operations.  Six  new  professional  staff  members  were  added  during  the 
past  year.  Two  of  four  members  of  the  professional  staff  who  were  on 
duty  January  1,  1962,  are  still  in  the  program. 

2.  The  Planning  Committee  of  the  National  Advisory  Allergy  and  Infectious 
Diseases  Council  was  recast  and  structured  into  three  panels  (Research, 
Special  Programs,  and  Training)  to  review  the  scope  and  trends  of  the 
programs,  identify  major  objectives  and  develop  procedure  for  attain- 
ment of  objectives. 

3.  Measures  were  introduced  to  assist  the  Council  in  determining  the 
procedures  to  be  followed  in  payment  of  awards  to  assure  a  better 
balanced  distribution  of  awards  within  funds  available.   Reinforced 
by  requests  from  Congress  for  stronger  fiscal  control,  negotiation 
procedures  were  developed  for  recapturing  funds  in  excess  of  needs 
for  individual  projects  and  for  terminating  relatively  unproductive 
projects  to  favor  new  ones  with  equal  or  better  ratings. 

Upon  changing  over  from  FY  62  to  FY  63  the  research  grants  budget  suffered  a 
substantial  reduction  in  its  funding  base  due  to  transfer  of  reserves  to  other 
programs.   Thus,  in  a  sense,  FY  63  was  overcommitted  in  terms  of  previously 
recommended  grants  compared  with  the  appropriation  for  program  growth.   Conse- 
quently, a  significant  number  of  recommended  applications  will  not  receive 
support  unless  arrangements  can  be  made  for  additional  releases  for  funding 
to  other  Institutes. 

Some  of  the  activities  originating  in  the  Extramural  Program  were  shifted. 
The  International  Centers  for  Medical  Research  and  Training  program  was 
transferred  to  the  Office  of  International  Research.   The  responsibility  for 
viral  reagents,  the  respiratory  virus  vaccine  program,  and  the  standardization 
of  allergens  was  transferred  to  the  new  Collaborative  Research  Program. 


PROGRAM  DEVELOPMENTS  IN  MAJOR  AREAS  OF  SUPPORT 

Research  Grants 

Allergy  and  Immunology 

It  can  be  confidently  reported  that  research  progress  is  rapidly  accelerating 
in  this  area  at  all  levels  of  activity.   Clinical  studies  are  underway  for 
identifying  basic  mechanisms  of  the  allergic  responses;  four  physiologically 
distinct  kinds  of  allergy  are  now  believed  to  stem  from  a  variety  of  stimuli. 
The  relationship  of  allergy  to  endocrine  function  and  the  autonomic  nervous 
system  is  yielding  under  intensive  studies. 

The  source  and  mechanism  of  antibody  formation  is  being  investigated  by  a 
number  of  teams  of  exceptionally  capable  investigators.   A  significant  advance 
was  made  in  1962  in  controlling  the  immune  response  for  successful  transplan- 
tation of  kidneys  between  unrelated  dogs.   On  the  basis  of  the  information 
derived  from  these  experiments,  two  young  men  are  living  today  in  Boston  with 
functional  kidneys  transplanted  from  donors  unrelated  to  the  recipients.   These 
transplants  were  made  over  six  months  ago. 

The  level  of  support  for  1962  was  $6,020,000  for  320  projects. 

Tropical  Medicine  and  Parasitology 

Investigations  in  the  more  basic  aspects  of  parasitism  and  parasites  are  pro- 
ducing fundamental  information  useful  in  explaining  various  aspects  of  disease. 
Much  remains  to  be  done  in  this  field  as  well  as  in  the  more  obvious  areas  of 
diagnosis,  epidemiology,  and  treatment. 

In  addition  to  the  grants  for  basic  research,  funds  have  been  furnished  to 
aid  large  scale  projects  through  the  World  Health  Organization  and  the  related 
Pan  American  Health  Organization.   A  definitive  study  in  depth  of  tropical 
medicine  by  the  National  Research  Council  was  supported. 

Overall,  the  Institute  financed  560  grants  at  the  level  of  $9,027,000. 


Virology 

Research  grants  awarded  during  1962  involved  333  grants  worth  approximately 
$8,766,000. 

Virology  includes  programs  dealing  with  vaccines,  respiratory  diseases  in- 
cluding influenza  and  adenoviruses,  and  enteroviral  infections.   Several 
major  events  occurred  in  virology  during  the  past  year.   The  virus  reference 
reagent  program  and  the  viral  vaccine  program  were  established  as  separate 
activities.   A  successful  International  Meeting  on  the  Newer  Respiratory 
Viruses  was  held.   Numbers  of  viruses  implicated  in  human  diseases  continued 
to  increase  and  the  first  unqualified  success  of  a  chemotherapeutic  agent 
against  true  virus  (experimental  ocular  herpes  in  rabbits)  was  reported. 


Additional  large  programs  were  started  for  epidemiological  studies  on  the 
ability  of  viruses  to  persist  and  recrudesce.   Such  extensive  studies  have 
been  made  possible  by  the  greater  efficiency  and  increased  competency  of 
highly  trained  scientists  and  technicians.   Previously  unknown  or  unrecog- 
nized viruses  are  being  detected  by  these  procedures.   This  accounts  in  large 
part  for  the  increasing  number  of  known  viruses. 

The  common  cold  is  now  recognized  as  an  uncommonly  complex  problem  involving 
a  score  or  more  different  kinds  of  pathogenic  agents  which,  with  few  excep- 
tions, are  true  viruses.   The  possibility  of  developing  an  effective  vaccine 
against  this  multitude  of  agents  is  beginning  to  appear  unusually  difficult. 


Chronic  Bacterial  Diseases 

The  funding  for  this  area  was  at  a  level  of  approximately  $4,666,000  support- 
ing 248  grants. 

This  area  "includes  non-viral  respiratory  diseases,  staphylococcal  infections, 
tuberculosis,  urinary  tract  and  enteric  diseases.   The  success  of  antibiotics 
over  the  past  twenty  years  in  significantly  reducing  the  severity  of  the 
classical  bacterial  diseases  has  provided  a  respite.  It  has  become  increas- 
ingly clear,  however,  that  some  important  pathogenic  organisms,  given  the 
opportunity,  can  develop  resistance  to  drugs.   Some  general  principles  are 
now  emerging  from  continued  research  in  this  area. 

Research  is  being  supported  across  a  broad  front  to  enhance  natural  resistance 
factors,  develop  new  antibiotics  and  determine  promising  new  avenues  of  attack 
on  these  persistent  infectious  bacterial  problems. 

The  survey  study  on  cystic  fibrosis  is  nearing  completion.   Future  support  by 
NIAID  in  this  area  will  be  included  under  chronic  bacterial  diseases. 


Conferences 

Recognizing  that  exchange  of  information  and  critical  discussion  are  basic 
to  research  progress,  the  Council  continued  to  support  research  conferences 
in  areas_  of___special  needs.   Eight  conferences  were  supported  during  1962: 
(1)  Western  Conference  of  Immuno legists;  (2)  Second  Symposium  on  Listeria 
Infection;  (3)  Workshop  on  Immunodiagnosis  of  Helminth  Infection:  (4)  New- 
castle Disease  Virus  as  an  Evolving  Pathogen;  (5)  International  Symposium  on 
Newer  Respiratory  Viruses;  (6)  The  Chemical  Basis  of  Parasitism;  (7)  Conference 
on  Evaluation  of  Hay  Fever  Therapy;  (8)  Symposium  of  Behavior  of  Plant  Patho- 
gens in  Soil.   The  1962  Council  approved  three  conference  grants  for  future 
support.   These  include  the  First  International  Conference  on  Acarology,  the 
International  Symposium  on  Animal  Toxins,  and  the  Seventh  International  Con- 
gresses on  Tropical  Medicine  and  Malaria. 


Training  Grants 

This  program  provides  opportunities  for  highly  qualified  scientists  to  procure 
the  background  training  and  experience  essential  for  the  conduct  of  basic  and 
clinical  investigations.   Training  supported  by  NIAID  is  identified  with  three 
principal  ca.tegories:   Allergy  and  Immunology;  Infectious  Diseases;  and  Tropi- 
cal Medicine  and  Parasitology. 

The  primary  objective  of  the  training  grant  program  is  to  project  as  accurately 
as  possible  the  future  manpower  needs  within  the  categorical  responsibilities 
of  this  Institute  and  to  program  available  funds  accordingly.   In  order  to  ac- 
complish this  objective  with  greater  facility,  the  Council  and  the  training 
committee  has  been  organized  for  a  more  active  programming  role. 

The  Institute  is  recognizing  its  responsibility  for  training  promising  clini- 
cians with  an  evident  capabilicy  in  relating  basic  scientific  concepts  to 
medical  problems. 

The  two  training  grant  committees  in  operation  until  the  latter  part  of  1962 
have  been  consolidated  into  one  committee.   This  consolidation  has  resulted 
in  greater  coherency  and  development  of  program  interest. 


Research  Fellowships 

The  fellowship  program  of  the  Institute  has  followed  the  pattern  set  last 
year,  with  increasing  emphasis  on  awards  at  the  postdoctoral  and  special 
levels  to  produce  increasing  numbers  of  competent  independent  investigators. 

The  research  fellovship  program  functions  as  an  integral  part  of  the  overall 
grants  and  training  activity  in  the  field  of  allergy  and  infectious  diseases. 
The  program  includes  Postdoctoral  and  Special  Fellowships,  Research  Career 
Development  Awards,  and  Research  Career  Awards. 

The  primary  program  emphasis  during  the  past  year  has  been  placed  on  the 
special  fellowships  and  the  career  awards  programs.   This  Institute  is  ac- 
tively engaging  in  a  "recruitment"  program.   Positions  will  be  reserved  for 
well-qualified  research  oriented  clinicians  who  wish  to  pursue  careers  in 
research  and  teaching  in  clinical  allergy  and  infectious  diseases.   Provision 
also  will  be  made  for  established  investigators  who  may  wish  to  initiate  or 
organize  research  programs  in  underdeveloped  institutions,  either  inside  or 
outside  the  United  States. 

The  research  career  award  program  is  in  its  second  year  of  accelerated 
growth,  and  it  is  designed  to  increase  the  number  of  stable  career  oppor- 
tunities for  scientists  of  superior  potential  and  capability. 
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Support  of  Research  in  Institutions  Outside  the  U.S.A. 


This  Institute  has  a  major  continuing  interest  in  supporting  research  on 
diseases  endemic  to  geographic  areas  outside  the  United  States  as  a  measure 
of  self  protection  as  well  as  to  foster  better  preventive  medicine  abroad. 
During  1962,  131  grants  were  awarded  to  scientists  at  foreign  institutions, 
a  total  expenditure  of  approximately  $2,133,491.   The  Council  reaffirmed  its 
foreign  payment  policy. 


Revision  of  Grants  Payment  Procedure 

An  analysis  of  the  distribution  of  priority  scores  between  study  sections 
showed  a  significant  difference  in  ranges,  some  study  sections  giving  con- 
sistently higher  scores  than  others.   Because  of  the  limited  funds  available 
to  the  NIAID  this  distribution  would,  if  followed,  result  in  awarding  a  much 
larger  proportion  of  new  and  supplemental  applications  in  some  study  sections 
than  in  others. 

The  Council,  while  recognizing  the  complexities  of  redistributing  application 
priorities,  felt  that  a  more  equitable  procedure  to  maintain  balance  in  its 
program  was  necessary.   It  was  agreed  that  the  priority  scores  for  all  appli- 
cations for  each  study  section  would  be  expanded  to  cover  a  range  from  0  to 
100  and  that  sub-division  into  ten  parts,  i.e.,  deciles,  would  then  permit 
payment  on  the  adjusted  priority  scale.   Thus,  all  new  and  supplemental 
applications  falling  in  the  first  decile  in  each  study  section  would  be  con- 
sidered for  award  before  those  in  the  second  decile  were  reached,  etc. 

A  further  adjustment  was  made  with  respect  to  competing  renewal  requests. 
Those  in  the  8th  and  9th  deciles  were  placed  in  direct  competition  with  re- 
commended new  and  supplemental  applications.   The  order  of  awards  for  the 
November  Council  meeting  will  therefore  be: 

Competing  renewals  will  be  paid  first  through  the  7th  decile  (70%); 
second,  new  and  supplementals  and  competing  renewals  falling  in  the 
8th  and  9th  deciles  will  be  paid  by  deciles. 

Council  emphasized  that  this  adjusted  system  should  be  subject  to  critical 
review,  and  requested  staff  to  examine  the  procedure  carefully  and  review 
it  fully  with  study  sections. 


Proposed  Panel  Organization  of  NAAIDC  for  Programming  and 
Developmental  Activities 

Three  panels  were  proposed  to  be  identified  as  the  Research  Panel,  Training 
Panel,  and  the  Special  Programs  Panel. 


The  Research  Panel  will  review  the  present  program  content  for  the  purpose 
of  recommending  broad  courses  of  action  and  provide  direction  toward  the 
objectives  of  research  project  support  of  NIAID.   The  Panel  will  preview 
problems  and  questions  as  they  arise  in  regard  to  research  grant  support. 

The  Special  Programs  Panel  will  devise  and  initiate  procedures  for  approach- 
ing specific  program  objectives  and  will  undertake  task  force  assignments  and 
report  to  Council. 

The  Training  Panel  will  review  the  training  program  content  for  the  purpose 
of  recommending  courses  of  action  and  will  provide  direction  toward  training 
objectives  of  the  NIAID.   The  Panel  will  also  preview  problems  and  questions 
as  they  arise  in  regard  to  training  grant  support. 

It  was  further  proposed  that  the  Planning  Committee  be  made  a  continuing  fea- 
ture of  the  Council  and  that  it  be  constituted  to  complement  the  proposed 
panel  structure.   This  conimittee  is  to  serve  as  the  program  coordinating  arm 
of  the  Council,  to  deliberate  on  the  effects  of  major  shifts  of  program  em- 
phasis, and  to  assist  Council  in  determining  its  course  of  actions  on  espe- 
cially problematical  applications. 

Research  Accomplishments 

The  following  review  is  not  intended  as  a  compendium  of  grantee  accomplish- 
ments, but  rather  as  a  brief  sampling  of  the  varied  and  productive  research 
projects  supported  by  the  Institute  during  1962. 

Using  identical  cher.icals  and  similar  techniques,  two  different  groups  of 
grantees  at  the  University  of  California  and  Utah  State  University  success- 
fully synthesized  the  tobacco  mosaic  virus.   This  accomplishment  might  open 
new  avenues  for  study  of  viruses  and  viral  diseases. 

Grantees  at  the  Massachusetts  Health  Research  Institute,  Inc.,  and  researchers 
from  the  Communicable  Disease  Center,  reported  isolation  of  Western  Encephal- 
itis virus  from  mosquitoes,  a  chicken,  and  a  pheasant.   This  was  the  first 
clear-cut  demonstration  with  this  virus  in  Massachusetts,  the  second  State 
east  of  the  Appalachians  in  which  it  has  been  reported. 

Grantees  at  the  Yale-New  Haven  Medical  Center  reported  they  virtually  elimi- 
nated staphylococcal  nasal  colonization  of  newborn  infants  by  following  a 
carefully  designed  method  of  hexachlorophene  washing. 

Evidence  that  continuing  infection  with  Asian  influenza  has  occurred  in  the 
absence  of  epidemic  disease  in  the  community  led  grantees  at  the  New  York 
Hospital-Cornell  Medical  Center  to  study  patients  with  illnesses  suggestive 
of  influenza.  Almost  half  of  these  patients  had  influenza  caused  by  the  A2 
virus.  The  grantees  concluded  that  the  virulence  of  influenza  A2  virus  ap- 
pears to  be  unaltered  during  postpandemic  periods. 


6 


Grantees  at  the  University  of  Texas  reported  that  the  first  phase  of  human 
testing  of  a  new-type  vaccine,  offering  protection  against  cholera  in  mice, 
has  been  successfully  completed.   Laboratory  experiments  have  indicated  the 
new  agent  is  much  stronger  in  its  immunizing  effect  and  less  toxic  than  or- 
dinary cholera  vaccine.   The  initial  trials  in  humans  have  borne  this  out, 
but  the  numbers  of  people  involved  have  been  limited. 

In  studies  at  the  University  of  Illinois,  grantees  reported  progress  in  de- 
termining the  chemistry'  and  biochemistry  of  certain  antibiotics.   The  struc- 
ture of  neomycin  C  has  been  established  in  every  stereochemical  detail,  and 
a  biosynthetic  pathway  to  the  neomycins  has  been  proposed,  with  preliminary 
evidence  supporting  this  pathway. 

The  danger  of  measles  in  children  with  either  cystic  fibrosis  or  acute  leu- 
kemia has  been  noted.   Accordingly,  two  groups  of  grantees  at  the  Childrens 
Hospital  Medical  Center,  Boston,  investigated  the  possibility  of  protecting 
these  unusually  vulnerable  patients  by  vaccination  with  attenuated  measles 
virus  vaccine.   Because  of  abnormal  antibody  responses  and  the  development  of 
giant-cell  pneumonia  in  one  of  the  patients,  the  administration  of  the  vaccine 
to  children  with  acute  leukemia  is,  in  the  grantees'  view,  contraindicated 
at  present.   The  children  with  cystic  fibrosis  had  varying  reactions  to  the 
vaccine,  but  titers  determined  in  57  patients  one  month  or  more  after  vaccina- 
tion demonstrated  significant  rises  in  most  cases. 

Accumulating  knowledge  about  variations  in  production  of  interferon  in  vitro, 
led  grantees  at  Harvard  Medical  School  to  speculate  that  variations  within  the 
tissues  of  living  organisms  may  help  determine  different  responses  to  viral 
infection.   Interferon  produced  by  relatively  resistant  cells  in  proximity  to 
susceptible  cells  may  explain  localization  of  lesions  of  virulent  poliovirus 
in  the  central  nervous  system  or  influenza  virus  in  the  respiratory  tract. 

A  grantee  at  the  Johns  Hopkins  University  School  of  Medicine  showed  that  the 
chick  cell  hemagglutination  test  for  hepatitis  does  not  possess  the  specificity 
previously  claimed.   Tests  performed  with  sera  from  patients  with  hepatitis 
and  other  diseases  produced  some  false  positive  results.   This  indicates  that 
existing  techniques  for  hemagglutination  testing  in  hepatitis  must  be  improved 
for  greater  specificity. 

Grantees  at  the  University  of  Panama  reported  that  the  pygmy  anteater,  Cyclopes 
didactylis ,  is  highly  susceptible  to  yellow  fever  and  circulates  virus  for 
several  days.   As  this  mammal  lives  in  the  tops  of  trees,  it  could  well  have 
a  certain  importance  in  the  ecology   of  yellow  fever  in  Central  America. 

Grantees  at  the  Kaiser  Foundation  Research  Institute  have  experimentally 
demonstrated  a  definite  sequence  of  reaction  to  insect  bites.   The  study  is 
applicable  to  insect  control  and  the  elaboration  of  existing  knowledge  in 
this  area  of  allergy. 

The  results  of  a  15-year  study  by  grantees  at  Mount  Sinai  Hospital  in  New 
York  City  confirmed  the  high  specificity  of  the  Kveim  test  for  the  diagnosis 
of  sarcoidosis,  a  chronic  infectious  disease  of  tissues. 


Grantees  at  the  Hebrew  University  in  Jerusalem  demonstrated  the  antigenic 
structure  of  intracellular  stages  of  a  rodent  malaria,  Plasmodium  vinckei. 
The  study  indicated  that  erythrocytic  forms  of  the  malaria  contain  a  series 
of  distinct  antigenic  factors. 

Grantees  at  the  University  of  Colorado  Medical  Center  have  reported  studies 
of  autonomous  imbalances  in  asthmatics  using  multi-channel  recordings.  An 
interesting  result  of  this  research  has  established  a  physiological  relation- 
ship between  adrenaline  and  histamine  on  concurrent  drug  administration.  A 
relationship  has  long  been  suspected,  but  this  represents  the  first  positive 
evidence. 

In  itudits  at  Harvard  Unlverilcy,  granttts  dlieovtred  that  tht  rtetntly  rte©|- 
nlaid  eytsffligale  vlrusti  are  a  eausi  e£  mtntal  rttardatten  and  eengtnltal  d§- 
fects  in  infants.  Diagnosis  is  made  by  isolation  of  the  virus  from  the  urine 
of  the  afflicted  baby.  There  is  also  evidence  that  infection  with  these 
viruses  is  common  in  older  children  and  adults,  but  symptoms  rarely  are 
observed. 

Rapid  identification  of  herpes  virus  has  been  made  possible  by  simplified 
preparative  techniques.   Experimenters  (one  supported  by  an  NIAID  postdoctoral 
fellowship)  found  that  specimens  from  human  lesions  could  be  prepared,  examined, 
and  counted  within  3  hours,  permitting  a  rapid  presumptive  identification. 
These  studies  were  carried  out  at  Baylor  University. 

At  the  State  University  of  Iowa,  grant-supported  studies  on  lethal  staphylo- 
coccal infections  in  mice  showed  that  those  mice  treated  with  10  percent  oxy- 
gen and  90  percent  nitrogen  had  a  statistically  significant  increase  in  sur- 
vival time  as  compared  with  the  mouse  controls  exposed  to  room  air.   It  is 
suggested  that  the  penultimate  signs  of  staphylococcal  infection  are  not 
caused  by  anoxia. 

In  studies  at  the  University  of  Maryland,  grantees  found  that  there  is  a  sig- 
nificantly increased  rate  of  premature  births  among  pregnant  women  with  asymp- 
tomatic bacteriuria. 

Grantees  at  Mount  Sinai  Hospital,  New  York  City,  reported  that  they  have  sig- 
nificantly increased  the  resistance  of  mice  to  experimental  staphylococcal 
and  other  diseases  by  injecting  them  with  an  extract  of  an  epidemic,  80-81 
strain  of  Staphylococcus. 

Grantees  at  the  University  of  Minnesota  showed  that  Staphylococcus  alpha 
hemolysis  protein,  purified  by  electrophoresis,  has  toxic  properties  which 
dissolve  blood  corpuscles,  destroy  skin  tissue  and  are  lethal  in  rabbits. 
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Contiivoations : 
Cor.reting. . . . , 
Non- c --pet ing . 

Supplener.ts 

New 

Tctal 

1962 
Continuations : 

Competing 

5fon-ccrrpeting. 

Supplements 

ITe-: 


OTdI 

i gated 

Wo. 

Amount 

189 

$3,08t, 

,000 

1,029 

15,290, 

,000 

123 

1,243, 

,000 

375 

6,715. 

,000 

1,T16 

$26,335; 

,000 

184 

$3,630, 

,000 

1,011 

17,698, 

,000 

118 

1,361, 

,000 

33J1 

8,481, 

,000 

i,6ki 

$31,170, 

,000 

This   figure  does   not  include  a  transfer  in  funds   to 
Ccmmunity  Health. 
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DIRECTOR  FOR  INTRAMURAL  RESEARCH 


Summary 


NATIONAL  INSTITUTE  OF  ALLERGY  AND  INFECTIOUS  DISEASES 
ANNUAL  REPORT  OF  THE  DIRECTOR  OF  INTRAMURAL  RESEARCH 

INTRAMURAL  RESEARCH  PROGRAM 
CALENDAR  YEAR  1962 


The  intramural  program  in  1962  achieved  a  balance  and  a  maturity  that  have 
been  sought  for  the  last  seven  years.   With  the  appointment  of  Dr.  Maurice 
Landy  as  Chief  of  the  Laboratory  of  Immunology,  succeeding  the  late  Jules 
Freund,  all  ten  laboratories  now  possess  experienced  leadership.  With  few 
exceptions,  all  section  head  positions  within  the  laboratories  are  occupied. 
In  addition  to  these  more  senior  places,  the  Institute  intramural  staff 
consists  of  younger  scientists  of  accomplishment  as  well  as  a  group  of 
carefully  selected  junior  members.   A  highly  skilled  technical  staff  supports 
the  increasingly  complex  research  procedures. 

Coincident  with  the  fulfillment  of  staffing  plans,  the  direction  of  research 
programs  is  now  well  established  in  a  course  designed  to  lead  to  original 
and  influential  scientific  information.   NIAID  clinical  investigations  have 
reached  a  stage  of  high  productivity.   Projects  concern  subjects  of  special 
interest  to  the  Laboratory  of  Clinical  Investigations,  and  also  cooperative 
endeavors  with  scientists  in  other  laboratories  whose  studies  have:  a  clinical 
component.   This  combination  of  research  information  derived  in  the  labora- 
tory and  from  patient  study  has  resulted  in  new  knowledge  of  precision  and 
usefulness. 

The  Middle  America  Research  Unit  of  the  Laboratory  of  Tropical  Virology 
located  in  the  Panama  Canal  Zone  is  now, in  its  fifth  year,  a  well-functioning 
organization  of  38  NIH  staff  members  and  10  U.S.  Army  members.   Its  labora- 
tory facilities  and  technical  staff  are  well  developed  and  able  to  handle 
a  variety  of  viral  and  other  microbial  agents.   The  building  in  which  MARU 
is  located  has  undergone  recent  renovations  which  provide  additional 
laboratory  space,  a  small  clinical  area,  library  area,  and  a  more  efficient 
office  working  area. 

After  several  years,  laboratory  renovations  in  Bethesda  providing  new 
research  facilities  are,  in  effect,  complete.   Each  laboratory  has  well- 
equipped  space  including  special  transfer  or  instrument  rooms  and  animal 
rooms  designed  for  the  special  needs  of  each  project.   The  last  group  to 
accomplish  this  will  be  the  Laboratory  of  Immunology,  which  is  now  complet- 
ing the  renovation  necessary  to  support  its  activities.   Necessary  instru- 
mentation is  also  readily  available. 

Deserving  of  special  mention  is  the  new  experimental  animal  building  and 
insectary  now  being  constructed  at  the  Rocky  Mountain  Laboratory,  Hamilton, 
Montana.   This  structure  will  provide  rooms  designed  to  house  highly  in- 
fectious animals  safely.   It  also  will  provide  especially  designed  rooms 
for  rearing  arthropods  and  for  studying  transmission  of  microbial  agents 


by  arthropods.   These  modern  facilities,  of  the  most  advanced  design,  will 
make  it  feasible  for  the  Rocky  Mountain  Laboratory  investigators  to  conduct 
many  studies  \»iiich  have  been  difficult  or  impossible  under  previous  condi- 
tions.  Much  needed  expansion  of  the  RML  library  is  also  under  way. 

The  Board  of  Scientific  Counselors  met  in  July  at  the  Rocky  Mountain  Labora- 
tory.  It  had  met  there  three  years  earlier  and  several  Counselors  attended 
both  sessions.   The  Counselors  found  the  research  program  of  the  Rocky 
Mountain  Laboratory  better  focused,  more  mature  and  with  a  more  clearly 
defined  mission  than  formerly.   The  Counselors'  advice  was  helpful,  as 
usual,  in  clarifying  overall  objectives. 

The  Institute  has  continued  its  interest  in  maintaining  organized  research 
projects,  as  well  as  individual  scientists,  in  overseas  locations  where 
investigations  can  profitably  be  done.   These  have  comprised  the  Middle 
America  Research  Unit  in  the  Panama  Canal  Zone  and  the  field  project  on 
simian  malaria  in  Kuala  Lumpur,  Malaya.   On  July  1,  1962,  a  new  Section 
entitled  the  Pacific  Research  Section  of  the  Laboratory  of  Infectious 
Diseases  was  established  in  Honolulu,  Hawaii.   Four  NIAID  staff  members 
are  investigating  eosinophilic  meningitis  in  the  Pacific  Islands  and  will 
initiate  studies  on  certain  virus  diseases  which  appear  to  be  locally 
important.   The  Section  occupies  space  at  the  Queen's  Hospital,  v^ich 
furnishes,  under  contract,  technical  and  maintenance  personnel  and  research 
services.   At  the  end  of  three  years,  an  evaluation  of  the  need  for  further 
continuation  of  this  Section  will  be  made.   These  activities,  as  well  as 
those  at  Rocky  Mountain  Laboratory,  and  at  Atlanta  and  Columbia,  South 
Carolina,  provide  the  Institute  with  a  number  of  satellite  laboratories 
which  broaden  its  opportunities  for  research  and  ensure  close  touch  with 
problems  of  importance. 

Intramural  scientists,  as  in  previous  years,  have  worked  in  a  variety  of 
other  laboratories  around  the  world.   Dr.  Jacob  Brody  of  the  Laboratory 
of  Tropical  Virology  worked  for  six  months  at  the  Institute  of  Poliomyelitis, 
Academy  of  Medical  Sciences,  USSR,  Moscow  under  the  Director,  Professor 
M.  P.  Chumakov.    This  was  arranged  under  the  international  agreement  for 
exchange  scientists  between  the  USSR  and  this  country.   Dr.  Karl  Habel, 
Chief,  Laboratory  of  Biology  of  Viruses  accepted  an  appointment  as  Visiting 
Professor  at  the  University  of  Glasgow  for  three  months  in  the  spring.   He 
later  worked  at  the  Karolinska  Institutet,  Stockholm,  Sweden  with  Dr.  George 
Klein  on  basic  virologic  problems.   Dr.  Paul  Weinstein  is  conducting  collab- 
orative research  in  filariasis  at  the  National  Institute  for  Medical  Research 
in  Mill  Hill,  London,  England.   Dr.  Sanford  Stone  after  spending  some  months 
with  Dr.  Halpern,  Hopital  Broussais,  Paris,  is  now  working  also  at  the 
National  Institute  for  Medical  Research,  Mill  Hill,  London.   Dr.  Louis 
Olivier  is  detailed  for  two  years  to  the  World  Health  Organization  Head- 
quarters in  Geneva  to  serve  as  leader  of  the  WHO  bilharziasis  advisory  team. 
Dr.  John  Utz  is  conducting  research  on  fungus  diseases  in  the  laboratories 
of  Drs.  Segretain  and  Martin  at  the  Pasteur  Institute,  Paris.   Dr.  Bill 
Hoyer  of  the  Rocky  Mountain  Laboratory  is  assigned  to  the  Carnegie  Institu- 
tion of  Washington  for  special  studies  on  the  chemical  components  of  viruses 
and  virus  surfaces. 


Overseas  research  programs  have  been  supported  in  part  through  the  use  of 
counterpart  funds  available  under  PL  480.   Dr.  Kenneth  Warren,  Laboratory 
of  Parasitic  Diseases  is  currently  investigating  clinical- laboratory 
problems  on  schistosomiasis  at  the  Universidade  de  Bahia,  Brazil,  where  he 
holds  a  position  as  Visiting  Professor  of  Medicine.   Other  studies  under 
the  Laboratory  of  Parasitic  Diseases  which  were  begun  this  last  year  include 
one  on  toxoplasmosis  with  the  Ministry  of  Health,  Israel  and  one  on  therapy 
of  schistosomiasis  with  the  High  Institute  of  Public  Health,  Alexandria, 
Egypt.   These  arrangements  permit  NIAID  investigators  to  conduct  studies 
related  to  their  specific  programs  in  favorable  locations.   In  addition, 
they  provide  opportunities  for  contact  with  investigators  in  other  countries 
and  an  avenue  for  continuing  exchange  of  scientific  information. 

Once  again  a  significant  proportion  of  the  Institute  resources  has  been 
devoted  to  offering  opportunities  for  research  experience  to  recent  doctoral 
graduates.   Clinical  associates  appointed  in  the  Laboratory  of  Clinical 
Investigations  have  participated  in  laboratory  programs  not  only  in  LCI  but 
to  some  extent  in  collaboration  with  preceptors  in  other  laboratories.   This 
collaboration  was  particularly  evident  with  the  Laboratory  of  Immunology  which 
has  many  similar  interests  and  occupies  space  adjacent  to  the  patient  care 
area.   As  in  the  past,  four  research  associates  were  assigned  to  other  labora- 
tories for  full-time  laboratory  or  field  work.   Under  the  new  provision  for 
appointment  of  NIH  Staff  Fellows,  one  was  appointed  in  the  Institute  for  a 
limited  period  of  time. 

The  Institute  has  appointed  its  largest  number  of  Visiting  Scientists  this 
year,  a  total  of  seven.   These  scientists  represent  a  wide  variety  of  scien- 
tific disciplines  and  geographic  origin. 

The  earlier  hope  that  an  Office  of  Medical  Biometry  would  prove  useful  to 
the  staff  has  been  realized.   The  Institute's  biometrician  has  offered 
valuable  consultation  and  advice  to  laboratory  and  field  investigators,  and 
has  originated  a  niimber  of  statistical  projects. 

Virologists  in  the  Laboratory  of  Infectious  Diseases  have  worked  closely  with 
the  Institute's  Collaborative  Program  in  support  of  the  Vaccine  Development 
and  Viral  Reference  Reagents  activities.   The  Vaccine  Development  Program 
is  an  actual  outgrowth  and  logical  goal  of  much  of  the  work  which  goes  on  in 
virologic  and  field  investigations.   The  Reference  Reagents  Program  with  the 
aid  of  Institute  virologists  and  others  eventually  will  provide  investigators 
with  reference  and  working  antisera  and  antigens  to  accelerate  and  simplify 
the  normal  conduct  of  virus  disease  research. 

Seventy-five  years  ago  research  in  infectious  disease  within  the  Public  Health 
Service  began  under  the  direction  of  Dr.  J.  J.  Kinyoun  at  the  Marine  Hospital, 
Staten  Island,  New  York.   This  event  was  celebrated  at  the  NIH  on  November  29, 
1962  with  a  day  and  evening  meeting  attended  by  staff,  friends,  and  former 
Institute  researchers.   The  current  activities  of  this  Institute  are  in  many 
ways  a  direct  descendant  of  that  early  work.  The  following  review  reflects 
the  diverse  interests  of  NIAID  investigators  and  indicates  the  maturation  of 
a  broad  research  endeavor  aimed  at  carefully  selected  key  questions  confronting 
microbiology  and  immunology  today. 


ROCKY  MOUNTAIN  LABORATORY 


An  assessment  of  current  and  future  projects  was  made  last  spring,  first  by 
the  scientific  staff  of  RML,  and  then  by  the  Director's  Office  at  RML  and 
NIAID.   Later  the  Scientific  Counselors  evaluated  the  research  activities 
in  light  of  facilities,  opportunities  and  needs.   The  deliberations  resulted 
in  a  clarification  of  the  RML  mission  as  two  interdependent  areas  of  research: 
1)  the  biology  of  animal  and  arthropod-borne  microbiota  and  2)  immunologic, 
chemical,  and  physical  phenomena  associated  with  antigens  and  microbial 
constituents. 

ROCKY  MOUNTAIN      Case  surveillance  for  Rocky  Mountain  spotted  fever  has 
SPOTTED  FEVER       now  been  intensively  resumed  through  various  public 

health  agencies.   Some  explanation  will  be  sought  for 
the  apparent  657o  drop  in  reported  cases  during  the  decade  beginning  in  1949, 
but  it  appears  unlikely  that  natural  causes  are  the  major  explanation.   It 
would  be  useful  to  obtain  confirmatory  evidence  that  wide  use  of  broad- 
spectrum  antibiotics  played  a  part  in  the  sudden  reduction  in  both  morbidity 
and  mortality. 

A  study  of  virulence  of  strains  of  the  etiologic  agent,  Rickettsia  rickettsi. 
revealed  that  42  of  43  isolates  from  ticks  in  eastern  Montana  were  M  strains. 
These,  like  U  strains,  do  not  produce  signs  of  infection  in  guinea  pigs  or 
rhesus  monkeys,  but  unlike  U  strains,  they  lack  capacity  to  induce  the 
formation  of  antitoxin  against  virulent  strains.   Both  forms,  however,  induce 
high  CF  antibody  titers  in  guinea  pigs.   The  M  strains  are  capable  of  intra- 
nuclear parasitism,  but  can  be  differentiated  biologically  from  other 
rickettsias  of  the  spotted  fever  group.   Thus,  the  M  isolates  are  considered 
to  constitute  a  fifth  group  of  R.  rickettsi,  additional  to  the  R,  S,  T,  and 
U  strains  previously  characterized.   The  implications  relative  to  mild  human 
infection  in  the  area  remain  to  be  assessed. 

In  addition  to  the  finding,  in  western  Montana,  of  complement -fixing  anti- 
bodies in  46  to  717o  of  ground  squirrels  and  chipmunks,  and  in  437o  of  snow- 
shoe  hares,  6  virulent  strains  were  isolated  from  spleens  of  young  chip- 
munks and  a  golden -mantled  ground  squirrel  and,  quite  unexpectedly,  from 
blood  of  a  young  snowshoe  hare.   These  are  the  first  isolations  of 
R.  rickettsi  west  of  the  Mississippi  from  naturally  infected  animals 
other  than  man. 

TICK  PARALYSIS       Certain  female  ticks  of  the  species,  Dermacentor 

andersoni  in  the  Rocky  Mountain  region  are  capable 
of  producing  paralysis  in  hamsters  when  fed  on  them.   Attempts  to  inbreed 
the  factor  which  governs  this  is  difficult  because  males  must  be  selected 
at  random.   But,  genetic  determinants  are  possibly  involved  because  this 
capacity  was  acquired  by  some  females  in  the  first  to  third  filial  genera- 
tions from  inbred  males  of  a  paralysis  producing  stock  with  females  unable 
to  produce  paralysis. 


PANAMA  MITE       This  project  was  conducted  by  two  RML  staff  members 
STUDIES  working  in  Panama  at  the  Middle  America  Research  Unit 

of  the  Laboratory  of  Tropical  Virology.   During  the 
year,  406  pools  of  mites  and  a  few  ticks  from  639  wild  vertebrates,  mostly 
rodents,  were  airmailed  to  RML  for  testing.   Coxiella  burneti  was  recovered 
from  one  chigger  pool  from  the  common  spiny  rat  and  inapparent  Q  fever 
infections  occurred  in  guinea  pigs  inoculated  with  2  other  mite  pools, 
one  from  bats,  the  other  from  rodents.   Spontaneous  infection  in  test 
animals  was  ruled  out. 

Although  Rocky  Mountain  spotted  fever  has  occurred  in  the  Republic  of 
Panama,  the  first  strain  of  Rickettsia  rickettsi  ever  isolated  from  within 
the  Canal  Zone  was  recovered  from  3  pools  of  immature  Amblyomma  and 
Haemaphysalis .   In  addition,  2  viruses  were  isolated  but  they  had  such 
low  virulence  that  characterization  has  not  yet  been  accomplished. 

A  significant  augmentation  of  knowledge  of  the  acarine  fauna  of  Central 
America  resulted  from  this  project. 

COLORADO         Substantial  progress  has  been  made  in  an  understanding 
TICK  FEVER       of  the  ecology  of  this  rather  widespread  disease  in  the 

Rocky  Mountain  area.   It  was  a  surprise  to  discover 
serological  evidence  of  past  infection  in  one  person  and  in  5  of  49  snow- 
shoe  hares  in  the  environs  of  Ottawa,  Canada,  which  is  well  beyond  the 
known  endemic  area.   However,  virus  could  not  be  isolated  from  38  pools 
of  2  species  of  indigenous  ticks  and  further  studies  are  planned  to 
recover  the  agent  responsible  for  antibodies  in  this  area.   Hares  experi- 
mentally infected  by  bites  of  nymphal  Dermacentor  andersoni  ticks 
developed  significant  viremias  for  4  days,  but  only  transiently  when 
inoculated  with  large  doses  of  virus. 

Two  doses  of  a  refined  formalinized  vaccine,  prepared  from  brains  of 
infected  suckling  mice,  produced  antibodies  in  90%  of  human  volunteers 
without  causing  ill  effects  or  sensitization  to  brain-tissue  antigen. 
Such  a  vaccine  could  be  useful  in  areas  of  high  exposure  in  the  field 
or  laboratory. 

PHLYCTENULOSIS       The  study  of  widespread  disability  among  Alaskan 

Eskimos  due  to  phlyctenulosis  with  resultant  corneal 
scarring  has  been  completed.   The  findings  are  consistent  with  the  hypoth- 
esis that  the  disease  is  primarily  a  manifestation  of  hypersensitivity  to 
infection  with  Mycobacterium  tuberculosis .   The  scarring  is  reversible  to 
a  greater  degree  than  previously  suspected,  and  protection  is  afforded 
during  isoniazid  medication,  but  disappointingly,  not  after  discontinuance 
of  the  drug. 


THE  ENCEPHALITIDES       Results  of  field  investigations  on  Powassan  virus 

and  California  encephalitis  virus  indicate  that 
a  variety  of  small  mammals  may  serve  as  natural  hosts.   Serologic  evidence 
of  infection  with  California  virus  was  found  in  snowshoe  hares,  golden- 
mantled  ground  squirrels,  raccoons,  porcupines,  and  marmots.   Microtus  and 
Peromyscus  appeared  to  be  the  more  important  hosts  of  Powassan  virus.   Three 
more  isolates  of  California  virus  were  made  from  Dermacentor  andersoni  but 
its  role  as  a  vector  has  not  been  determined.   As  yet,  the  natural  cycle  of 
these  agents  remains  obscure. 

From  our  own  and  others'  observations  on  the  ecology  of  western  equine 
encephalitis  virus  (WEE)  it  appears  that  the  Culex  tarsalis-bird  cycle 
may  be  relatively  unimportant  in  the  maintenance  of  this  virus.   For  the 
third  consecutive  year,  virus  could  not  be  recovered  from  C.  tarsalis 
taken  in  the  endemic  area  in  North  Dakota,  and  this  year  C.    tarsalis  from 
the  Vale,  Oregon,  study  area  were  free  of  virus  whereas  this  species  had 
high  infection  rates  the  two  previous  years.   Furthermore,  the  biology  of 
C.  tarsalis  in  the  spring  and  fall  is  not  conducive  to  the  spread  or  main- 
tenance of  virus. 

Q  FEVER       The  successful  separation  in  cesium  chloride  gradients  of 

Phases  I  and  II  in  mixtures  of  Coxiella  burneti  has  provided, 
for  the  first  time,  a  tool  for  the  closer  control  of  refined  preparations 
of  vaccines  and  diagnostic  reagents.   This  finding  also  provides  a  possible 
clue  to  past  discrepancies  in  results  formerly  thought  to  have  been  due  to 
strain  differences.   The  radioisotope  precipitation  test  developed  at  RML 
also  has  provided  a  rapid,  highly  sensitive  serologic  test  for  measurement 
of  antibodies  in  animal  and  human  serums.   This  test  should  have  broad 
application  in  research  and  in  epidemiologic  investigations. 

Q  fever  vaccines  made  from  Phase  I  rickettsias  have  been  shown  to  be  100 
to  300  times  more  potent  than  Phase  II  in  protecting  guinea  pigs  against 
Q  fever.   As  demonstrated  by  studies  in  human  volunteers,  a  dose  of  10 
complement-fixing  units  of  a  refined  Phase  I  vaccine  can  be  given  safely 
to  persons  who  are  not  sensitive  to  C.  burneti.   Efforts  to  extract  a  pro- 
tective antigen  that  can  be  used  safely  in  sensitized  persons  have  been 
unsuccessful,  although  information  about  the  chemical  composition  of  the 
organism  was  obtained. 

SELECTED  ZOONOSES  The  persistence  of  Pasteurella  tularensis  in 

OF  REGIONAL  IMPORTANCE       natural  waters  for  long  periods  is  still  a 

subject  of  interest.   One  naturally  contamina- 
ted stream  in  the  valley  has  been  positive  during  all  months  of  the  year 
except  August  and  September.   Experimentally,  it  was  determined  that  the 
organism  survives  longer  at  temperatures  above  freezing  and  remains  viable 
for  longer  periods  in  creek  water  than  in  any  of  7  other  media.   At 
present,  scientists  in  this  country  and  those  abroad  have  agreed  that  2 
types  of  P.  tularensis  do  exist.   All  efforts  to  enhance  the  virulence  of 
the  mild  type  have  failed. 


To  date,  25  isolates  of  rabies  virus  have  been  recovered  from  bats  since 
studies  were  initiated  in  1954.   In  studies  on  the  pathogenesis  of  rabies 
in  mice,  virus  was  found  to  persist  in  the  brain  for  15  days  and  antibodies 
coexisted  with  virus  during  the  late  stages  of  the  disease.   Most  signifi- 
cant was  the  finding  that  intraperitoneally  injected  street  virus  will 
protect  against  the  more  invasive  fixed  virus,  or  against  virus  injected 
at  the  same  time  or  later  by  a  more  lethal  route. 

VIRUSES  AND  In  this  new  project  in  comparative  pathology,  the 

CHRONIC  DISEASE       phenomenon  of  chronic  viral  infection,  as  exemplified 

by  3  natural  diseases  of  animals,  is  being  investi- 
gated to  provide  some  insight  into  pathogenic  mechanisms  which  may  be  in- 
volved in  certain  chronic  diseases  of  man.   To  date,  the  study  has  been 
limited  to  exploratory  work  on  scrapie  in  mice,  although  studies  on  Aleutian 
disease  of  mink  and  chronic  pnemmonitis  of  sheep  are  planned.  Mice  became 
infected  with  scrapie  virus  after  inoculation  by  intraperitoneal,  intra- 
cerebral, subcutaneous,  or  intranasal  routes.   Mice,  21  days  old,  inoculated 
intracerebrally  with  a  10"!  dilution  of  scrapie-inf ected  mouse  brain  suspen- 
sion, began  showing  clinical  signs  of  scrapie  111  to  135  days  later.   From 
time  of  onset,  the  course  of  disease  till  death  varied  from  40  to  50  days. 
Virus  was  found  in  the  brain  in  at  least  the  10""  dilution,  in  spleen  in  a 
10"°  dilution,  in  thjnnus  in  a  10   dilution,  and  in  liver  in  a  10   dilution. 
In  general,  the  neuropathologic  changes  in  mice  resemble  changes  character- 
istic of  scrapie  in  sheep  and  goats.   Neither  inclusion  bodies  nor  micro- 
organisms were  seen  in  stained  impressions  of  infected  brain.   Also,  bacteria, 
including  PPLO,  were  not  cultured  from  infected  brain. 

ALLERGY,  ITS  MECHANISMS      Studies  in  allergy  were  directed  toward  further 
AND  ROLE  IN  DISEASE  explanation  of  the  relationship  between  delayed 

hypersensitivity  and  the  immune  process,  par- 
ticularly the  specificity  and  physiology  of  mechanisms  involved  in  certain 
immunologic  phenomena.   While  thyroxin  is  reported  to  enhance  antibody  pro- 
duction, this  hormone  does  not  affect  the  formation  of  delayed  hypersensi- 
tivity and,  contrary  to  previous  reports,  it  did  not  have  a  stimulatory 
effect  on  antibody  production  in  guinea  pigs  inoculated  with  diphtheria  toxoid. 
However,  both  antibody  production  and  delayed  hypersensitivity  were  depressed 
in  pyridoxine-deficient  guinea  pigs. 

In  further  studies  on  the  specificity  of  tolerance,  delayed  hypersensitivity, 
and  antibody  production,  tolerance  was  first  induced  in  guinea  pigs  by 
"gastric  feeding"  of  contact  haptens,  such  as  dinitrof luorobenzene  (DFB) , 
dissolved  in  corn  oil.   These  tolerant  animals  did  not  develop  antibody  or 
delayed  hypersensitivity  to  the  hapten  when  sensitized  with  the  hapten  alone. 
However,  when  subsequently  inoculated  with  a  conjugate  of  DFB  such  as  dinitro- 
phenyl-hen  egg  albumin  (DNP-HEA) ,  guinea  pigs  did  develop  delayed  hypersen- 
sitivity to  HEA  and  circulating  antibody  to  the  hapten.   However,  they 
remained  unresponsive  to  contact  testing  with  the  hapten  DFB. .  When  animals 
sensitized  with  DNP-HEA  are  subsequently  "gastric-fed"  DFB,  they  do  become 
tolerant  to  the  hapten  by  contact  testing,  even  though  antibody  to  DNP  is 
present.   These  findings  indicate  that  tolerance  and  delayed  hypersensitivity 


have  similar  specificities  directed  toward  the  basic  protein  whereas  the 
specificity  of  circulating  antibody  is  directed  toward  terminal  groupings 
of  the  antigen  (haptens) . 

FINE  STRUCTURE  As  in  the  past,  studies  in  this  area  are  made  in 

OF  MICROORGANISMS         collaboration  with  numerous  guest  workers  who  are 

interested  in  using  RML-developed  biophysical 
methods  of  studying  the  fine  structure  of  microorganisms  varying  in  size 
from  Protozoa  to  trachoma  virus.   The  major  emphasis  this  year  was  on  a 
study  of  endotoxin  derived  from  cell  walls  of  Bordetella  pertussis  and  the 
development  and  application  of  a  practical  KBr  linear  gradient.   By  phenol 
treatment  of  purified  cell  walls  of  B.  pertussis,  an  extract  was  obtained 
which,  in  regard  to  chemical  composition  and  host  reactive  properties, 
resembled  a  typical  endotoxin. 

A  simple  KBr  gradient  was  developed  whereby  microorganisms  and  fractions 
thereof  could  readily  be  purified  from  crude  material  such  as  yolk-sac 
suspensions.   Organisms  contaminated  with  extraneous  material  are  merely 
dispersed  in  a  KBr  solution  of  appropriate  density.   As  the  dispersed 
materials  seek  their  own  relative  densities  during  centrifugation,  sharp 
bands  form  in  regions  where  the  density  of  each  material  is  equal  to  that 
of  the  KBr  gradient.   This  method  has  been  used  successfully  for  separating 
cell  walls  from  intact  cells,  and  for  isolating  trachoma  virus  and  rickettsias 
from  yolk-sac  suspensions.   About  25  times  as  much  material  can  be  processed 
in  a  single  50-ml  tube  as  is  possible  in  other  linear  gradients. 

STRUCTURE  AND  BIOLOGIC       A  more  definite  characterization  of  endotoxin 
ACTIVITY  OF  ENDOTOXINS       is  necessary  before  protective  antigen  can  be 

separated  from  the  endotoxin  complex.   Our 
previous  findings  indicated  that  biologic  activity  was  dependent  upon  a 
macromolecular  complex  of  critical  size.   In  further  studies  on  the  inacti- 
vation  of  endotoxin  by  human  plasma  enzymes,  the  results  substantiate  the 
previous  findings.   Thus  endotoxin  can  exist  in  aggregates  ranging  from 
macroscopic  particles  to  those  of  a  minimum  size  of  10  Svedberg  units. 
Upon  degradation  of  endotoxin  with  acid  or  enzymes,  only  particles  the 
size  of  polysaccharide  hapten  (1  to  2  Svedberg  units)  are  produced. 

On  the  basis  of  our  own  studies  on  cellulose,  chitin,  and  peptides  and  on 
others  reported  in  the  literature,  it  appeared  that  endotoxin  may  consist 
of  a  micellar  system.   This  arrangement  would  explain  the  existence  of 
particles  having  sedimentation  constants  ranging  from  190  S  or  higher 
(filaments)  to  10  S  (micelles,  i.e. ,  bundles  of  chain  molecules)  but  no 
units  having  S  values  between  10  S  and  1.4  S  (free  chain  molecules). 
Accordingly,  the  10  S  units,  the  smallest  active  particles,  then  would 
exist  as  fringed  micelles  which  readily  aggregate  to  form  filaments. 
These  filaments,  independent  of  the  chemical  nature  of  the  chain  molecules, 
consistently  are  50-100  A.  thick.   Indeed,  electron  microscopic  studies  of 
endotoxin  revealed  the  existence  of  fibrils  50-100  A,   thick  and  varying 
lengths.   In  addition  to  the  fibrils,  rodlets  100-200  A.  in  length  were 
observed  which  correspond  to  the  10  S  units  and  which  were  morphologically 
identical  with  the  micelles  we  described  for  regenerated  cellulose.   If 


the  10  S  particles  actually  were  units  of  the  filamentous  endotoxin  and  had 
a  fine  structure  similar  to  that  of  the  cellulose  micelles,  the  effect  of 
acid  or  enzymes  on  endotoxin  would  be  analogous  to  that  produced  on  cellulose 
micelles  after  nitration  wherein  the  micelles  are  split  into  their  poly- 
saccharide elements,  i.e. ,  the  chain  molecules  of  which  they  are  composed. 

BIOLOGIC  PROPERTIES  OF  Progress  has  been  made  in  the  purifica- 

BORDETELLA  PERTUSSIS  ANTIGENS       tion  of  the  protective  antigen  of 

Bordetella  pertussis .   Heretofore,  small 
quantities  of  this  antigen  could  be  isolated  by  curtain  electrophoresis  and 
column  chromatography  but  much  larger  quantities  can  now  be  isolated  by  starch 
block  electrophoresis.   As  shown  by  agar  gel  diffusion  tests,  the  purified 
product  contained  one  main  antigen  whereas  the  starting  material  contained 
12  antigens.   All  efforts  to  separate  this  protective  antigen  from  the 
histamine  sensitizing  factor  have  failed.   Both  are  found  in  identical 
electrophoretic  fractions  and  they  are  precipitated  by  similar  concentra- 
tions of  acetone  and  at  the  same  pH;  both  activities  are  located  in  the 
cell  wall  and  the  protective  activity  of  vaccines  correlates  with  their 
ability  to  sensitize  mice  to  histamine.   For  these  reasons,  both  activities 
are  believed  to  be  associated  with  the  same  substance  in  the  cell  walls. 

BIOLOGIC  BEHAVIOR         Results  of  further  studies  on  radioisotope 

OF  MICROBIAL  PROTEINS      precipitation  (RIP)  tests  indicate  that  this  is 

AND  NUCLEIC  ACIDS         an  extremely  useful  tool  for  investigations 

concerning  surface  characteristics  of  viruses 
and  their  protein  constituents.   Because  of  the  extreme  sensitivity  and 
specificity  of  the  test,  minor  alterations  in  poliovirus  protein  induced  by 
heat,  ultra-violet  light,  or  lyophilization  could  be  detected.  With  this 
test,  it  was  also  determined  that  antibody  directed  toward  whole  tobacco 
mosaic  virus  would  not  readily  combine  with  virus  protein  obtained  by 
acetic  acid  dissociation. 

The  sensitivity  of  the  RIP  test  was  compared  with  that  of  the  tissue  culture 
neutralization  (TCN)  test  and  the  plaque-forming-unit-precipitated  (PFUP) 
test.   In  these  comparisons,  known  numbers  of  antibody  molecules  and  virus 
particles  were  used  and  the  ratio  of  the  first  to  the  second  at  antibody 
endpoint  could  be  determined.   In  the  TCN  test  this  ratio  was  100,000  to  1, 
in  the  RIP  test  it  was  5  to  1,  and  in  the  PFUP  test  it  was  700  to  1. 

Although  type  II  poliovirus  was  originally  used  for  development  and  standardi- 
zation of  the  test,  equally  reliable  results  have  been  obtained  with  types  I 
and  III.   The  test  is  now  being  used  in  studies  concerning  the  serology  of 
measles,  psittacosis,  and  trachoma. 


LABORATORY  OF  GERMFREE  ANIMAL  RESEARCH 


The  studies  in  this  laboratory  have  the  general  objectives  of  establishing 
the  role  of  the  flora  (or  of  a  particular  organism)  in  some  broader  disease 
problem  or  biological  process,  and  evaluating  the  latter  in  the  absence  of 
microbial  influence.   Several  aspects  of  these  studies  are  at  or  nearing 
completion. 

PENICILLIN  NOT  TOXIC  One  interesting  finding  during  the  year 

FOR  GERMFREE  GUINEA  PIGS       emphasizes  the  unique  value  of  the  germfree 

animal  as  an  experimental  tool.   Among  the 
poorly  understood  reactions  to  penicillin  is  the  extreme  sensitivity  of 
guinea  pigs  to  this  antibiotic.   They  may  succumb  following  the  injection 
of  dosages  which  are  small  fractions  of  those  required  to  kill  other  animal 
species  and  are  at  levels  not  generally  considered  to  be  toxic.   One 
explanation  for  this  anomalous  circumstance  has  been  that  the  antibiotic 
may  upset  some  microbial  balance  in  the  animal  (since  such  small  dosages 
can  hardly  eliminate  all  the  organisms)  and  a  particularly  virulent  species 
may  overgrew  others  and  kill  the  animal.   However,  there  has  been  little 
evidence  to  support  this  or  other  possibilities.   We  have  found,  in  colla- 
boration with  LCI,  that  germfree  guinea  pigs  show  no  apparent  ill  effects 
following  injections  of  32,000-64,000  units  of  penicillin  per  300-gram  animal. 
Not  a  single  death  has  occurred  among  several  litters  inoculated.   However, 
such  dosages  generally  result  in  the  death  of  some  or  often  the  majority 
of  conventional  guinea  pigs  a  few  days  after  injection.   These  findings 
point  strongly  to  the  likelihood  that  the  untoward  effect  of  the  antibiotic 
is  exerted  indirectly  through  some  effect  on  the  flora  rather  than  an 
expression  of  a  direct  toxic  action. 

DEATH  OF  GERMFREE  In  other  studies  with  germfree  guinea  pigs  it  has 
GUINEA  PIGS  been  observed  that  these  animals  will  invariably  die 

when  removed  from  the  isolator  and  placed  in  an 
unsterile  environment  such  as  an  animal  room.   This  is  not  true  of  other 
germfree  animals.   Death  occurs  within  two  days  and,  no  particular  contami- 
nating organism  has  been  incriminated  consistently,  as  yet.   In  efforts  to 
ascertain  factors  involved  in  this  unusually  high  susceptibility,  various 
protective  measures  were  attempted  including  previous  mono-infections, 
antibiotics,  sulfa  drugs,  etc.  Most  have  been  unsuccessful  in  reducing 
mortality  after  removal  from  the  isolator.   However,  some  prolongation  of 
survival  time  and  occasional  survival  have  recently  been  obtained  with  prior 
treatment  with  staphylococcal  endotoxin.   Further  results  in  this  direction 
can  provide  some  insight  into  the  role  this  substance  plays  in  stimulating 
"non-specific"  resistance. 

Other  studies  on  the  immune  response  in  guinea  pigs  without  a  flora  have 
indicated  that  they  do  not  produce  antibody  to  an  antigen  such  as  BGG  as 
early,  or  as  in  high  titers,  as  do  their  conventional  counterparts. 
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PULMONARY      The  first  part  of  the  study  of  the  comparative  incidence  of 
TUMORS        methylcholanthrene-induced  pulmonary  tumors  in  germfree  and 

conventional  mice,  (i.e.,  those  living  in  a  contaminated 
environment)  were  concluded.   The  results  indicated  the  same  incidence  in 
germfree  mice,  their  genetic  controls  maintained  under  usual  animal  room 
conditions,  and  NIH  General  Purpose  mice.   The  mean  nodule  count  was  at 
least  as  high  in  the  germfree  animals  and  in  some  instances  higher  than  in 
the  General  Purpose  mice.   In  addition  to  these  tumors,  subcutaneous  sarcomas 
and  lymphocytic  leukemia  were  also  produced  in  the  germfree  mice  at  about  the 
same  rate  as  in  the  General  Purpose.   Our  information  on  the  viral  status  of 
the  germfree  mice  is  incomplete,  in  view  of  the  large  number  of  viruses 
reported  to  occur  in  mice.   Serologic  and  other  tests  conducted  in  collabora- 
tion with  LID  for  polyoma,  K  virus,  mouse  adenovirus,  Theiler's  GD  VII,  PVM, 
Reovirus  and  MHV  have  been  negative  with  one  possible  exception,  Reovirus 
type  3.   It  has  not  been  possible  to  recover  this  virus  from  the  germfree 
colony.   Mice  from  the  General  Purpose  colony  have  shown  a  high 
incidence  of  antibodies  to  at  least  three  of  these  viruses.   Of  course, 
little  can  be  said  of  the  role,  if  any,  that  viruses  may  have  played  in 
these  experiments.   However,  it  is  of  interest  that  pulmonary  tumors  were 
induced  in  these  germfree  mice  at  least  as  well  as  in  mice  exposed  to  a 
varied  microbial  flora  including  several  viruses.   A  difference,  bordering 
on  significance,  was  noted  in  the  incidence  of  one  of  the  other  tumors  among 
the  groups.   However,  the  overall  incidence  was  so  low  that  further  studies 
are  indicated. 

DEATH  IN  A  continuing  study  of  the  longevity  and  postmortem 

CONVENTIONAL  AND      findings  in  germfree  and  conventional  mice  of  the 
GERMFREE  MICE         same  genetic  stock  maintained  on  the  same  diet  has 

provided  data  on  over  100  animals.   It  appears,  thus 
far,  that  the  causes  of  death,  where  established,  are  essentially  similar 
in  both  groups,  with  tumors  apparently  accounting  for  the  majority  of  deaths. 
Most  of  these  were  pulmonary  neoplasms  ranging  from  benign  adenomas  to 
widely-disseminated  carcinomas.   A  nephropathy  observed  in  some  of  the 
conventional  animals,  and  considered  by  some  to  be  associated  with  response 
to  infection,  was  also  noted  in  similar  incidence  in  germfree  animals.   It 
should  be  pointed  out  that  the  conventional  controls  for  our  germfree  mice 
are  probably  similar  to  the  so-called  specific-pathogen-free  animal.   They 
are  not  exposed  to  as  many  pathogenic  bacterial  or  parasitic  infections  as 
other  colonies  might  encounter.   However,  they  do  harbor  most  of  the  usual 
bacterial  contaminants  found  in  mice. 

TISSUE  REACTIONS        Histopathologic  comparisons  of  infections  with  the 
TO  MOUSE  NEMATODE       mouse  nematode,  Nematospiroides  dubius,  in  germfree 

and  conventional  mice  appear  to  have  resolved  a 
question  that  has  been  raised  by  several  investigators.   Parasite  larvae 
penetrating  host  tissues  from  a  contaminated  site,  either  from  the  intestinal 
iiimen  (as  in  the  case  of  N.  dubius)  or  from  the  external  environment,  can 
carry  bacteria  and  other  organisms  along  with  them.   It  has  been  the  feeling 
of  some  that  the  host's  tissue  reaction  around  the  invading  larvae  is,  in 
these  instances,  primarily  a  response  to  the  bacterial  contaminants.   Some 
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have  even  fed  the  host  antibiotics  to  demonstrate  this  point.   A  study  of  the 
lesions  and  tissue  reactions  around  N.  dubius  in  the  intestinal  wall,  from 
the  initial  penetration  of  the  larvae  throughout  their  development,  has  shown 
no  significant  difference  between  the  germfree  host  fed  sterile  larvae  and  a 
bacterially-contaminated  host  fed  contaminated  larvae. 

THYROIDITIS       Autoimmune  thyroiditis  has  been  found  to  persist  at  least 

18  months,  and  in  some  cases  as  long  as  2  years  after  a 
single  immunizing  dose  of  thyroid  adjuvant.   This  is  in  contra-distinction  to 
reports  of  others,  who  have  found  that  the  disease  disappeared  a  few  months 
after  its  production  in  guinea  pigs,  and  may  be  a  function  of  the  itmaunizing 
procedure. 

At  6  months  and  later  periods,  some  decrease  in  the  delayed  hypersensitivity 
to  thyroid  antigen,  as  determined  by  skin  test,  has  been  found,  with  a 
modified  type  of  reaction  best  described  at  present  as  an  "intermediate" 
type.   This  appears  later  than  the  immediate  Arthus  reaction  and  disappears 
earlier  than  the  classical  delayed  tuberculin  reaction.   This  new  type  of 
skin  reaction  is  being  investigated  further. 


LABORATORY  OF  BIOLOGY  OF  VIRUSES 

The  scientific  work  of  the  laboratory  during  the  past  year  has  been  most 
productive  and  can  readily  be  divided  into  five  areas  of  basic  research 
related  to  viruses:   immunology,  genetics,  cell  metabolism,  biochemistry  of 
viral  replication,  and  biophysical  studies. 

IMMUNOLOGIC       Investigations  aimed  at  evaluation  of  factors  responsible 
STUDIES  for  recovery  of  animals  and  man  from  primary,  acute  virus 

infections  have  raised  questions  concerning  the  role  and 
importance  of  specific  antibodies  and  hypersensitivity  in  this  situation. 
Other  non-specific  factors  including  elevated  body  temperature  and  inter- 
feron have  been  shown  to  be  more  effective  than  antibodies  in  recovery  of 
guinea  pigs  from  local  vaccinia  virus  infection  and  the  fatal  encephalitis 
produced  in  mice  by  encephalomyocarditis  virus. 

Studies  of  the  synthesis  of  viral  proteins  in  the  poliovirus-HeLa  cell 
system  have  led  to  the  discovery  of  a  new  antigen  in  polio-infected  cells 
which  is  characteristic  of  dissociated  viral  protein  subunits,  but  is  not 
a  part  of  the  mature  virus  particle.   This  new  antigen  appears  early  in 
the  virus  multiplication  cycle.   This  same  project  is  accumulating  evidence 
on  the  physico-chemical  characterization  of  the  subunit  of  the  virus  coat 
which  determines  the  immunological  specificity  of  the  virus  and  therefore 
is  directly  involved  in  the  antigenicity  of  poliovirus  vaccines. 

That  cells  transformed  to  tumor  cells  by  polyoma  virus  contain  a  new  foreign 
cellular  antigen  and  immunological  reaction  to  that  antigen  can  limit  the 
oncogenic  potential  of  this  virus  was  first  demonstrated  in  this  laboratory. 
It  has  now  been  shown  that  this  phenomenon  is  also  true  in  the  SV40  and 
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Moloney  leukemia  tumor  virus  systems.   Furthermore,  other  laboratories  have 
found  it  to  be  true  with  Rous  sarcoma,  Gross  leukemia  and  rabbit  papilloma 
so  there  is  good  reason  to  expect  that  it  may  be  characteristic  of  all  virus- 
induced  tumors.   One  important  recent  contribution  is  the  demonstration  that 
these  new  cell  antigens  appear  specific  for  the  tumors  produced  by  each  virus. 
This  means  that  a  method  is  now  available  to  prove  etiological  relationship 
between  a  given  virus  and  a  given  tumor,  provided  the  tumor  is  transplantable 
in  adult  animals. 

GENETICS       A  continuation  of  studies  on  sulfated  polysaccharide  virus 

inhibitors  has  shown  that  growth  of  certain  virus  mutants  is 
not  only  uninhibited  by  these  materials,  but  is  actually  enhanced.   Thus  the 
current  live  attenuated  poliovirus  vaccine  strains  were  found  to  contain  three 
plaque  types  of  particles  and  the  use  of  dextran  sulfate  makes  their  demon- 
stration easy.   The  possibility  that  these  mutants  may  vary  in  their  neuro- 
virulence  suggests  interesting  practical  implications  in  the  vaccine  field. 

The  use  of  viral  susceptibility  as  a  genetic  marker  for  cells  in  tissue 
culture  has  led  to  some  pioneering  results  in  the  newly  developing  field  of 
human  cellular  genetics.   Mutant  cells  from  cultured  human  amnion  have  been 
found  completely  resistant  to  infection  with  polio-virus,  although  derived 
from  completely  susceptible  parent  cells.   The  basis  of  this  resistance  is 
lack  of  adsorption  of  virus  to  the  cell,  and  the  mutation  rate  for  this 
character  has  been  determined. 

CELL  METABOLISM       Work  has  continued  on  the  definition  of  the  enzymatic 

basis  for  resistance  of  mutant  HeLa  cells  to  the  toxic 
action  of  2  desoxyglucose.   It  has  been  shown  that  certain  steroids  will 
increase  the  tolerance  of  susceptible  cells  to  this  toxic  glucose  analogue. 

A  possible  new  tjrpe  of  RNA  has  been  found  in  mammalian  cells  in  tissue 
culture.   This  is  an  acid-soluble,  non-dialyzable  RNA  v^ich  is  labeled  much 
more  rapidly  by  radioactive  precursors  than  are  the  other  known  types  of 
RNA.   Further  investigations  are  in  progress  to  determine  the  function  of 
this  interesting  cell  material.   In  parallel  studies  there  has  been  evidence 
that  the  effect  of  interferon  may  be  that  of  inhibiting  the  synthesis  of  viral 
RNA. 

BIOCHEMISTRY  OF         The  work  in  this  area  is  in  the  forefront  of  the 
VIRAL  REPLICATION       field.   Although  considered  here  in  respect  to  polio- 
virus  and  vaccinia  virus  replication  the  real  signifi- 
cance of  the  results  is  much  broader  than  just  its  relation  to  a  particular 
virus.   New  information  obtained  this  year  on  the  replication  of  the  RNA  polio- 
virus  in  human  cells  has  shown  that  normal  cellular  DNA-dependent  RNA  synthesis 
in  the  nucleus  stops  on  infection  but  cytoplasmic  RNA  synthesis  continues. 
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A  uracil  analogue  which  inhibits  virus  formation  when  applied  early  after 
infection  has  been  found  not  to  inhibit  synthesis  of  viral  RNA  as  such,  but 
appears  to  affect  production  of  an  earlier  type  of  RNA  which  is  only  associated 
with  virus  infection. 

Work  with  the  DNA  vaccinia  virus  indicated  that  cellular  and  viral  DNA  are 
probably  synthesized  by  different  enzymatic  systems.   Viral  DNA  replication 
is  not  necessary  for  formation  of  viral  proteins  and  the  rate  of  viral  protein 
synthesis  is  independent  of  the  multiplicity  of  infection. 

BIOPHYSICAL      Work  in  this  area  during  the  past  year  has  been  aimed  chiefly 
STUDIES  at  the  development  of  new  physical  methods  to  study  bio- 

chemical and  biological  events  at  the  molecular  level  with 
greatly  increased  resolution. 

Refinements  in  the  electron  microscopic  technics  used  for  examination  of 
ultra-thin  sections  of  cells  have  been  developed  and  are  now  being  used  for 
seeking  the  physical  nature  of  virus  precursor  materials. 

Preliminary  results  have  been  very  encouraging  on  the  development  of  a  technic 
whereby  uranium  can  be  combined  with  nucleic  acid,  caused  to  fission  by  ex- 
posure in  a  nuclear  reactor  and  fission  tracks  demonstrated  at  the  molecular 
level  by  electron  microscopic  technics. 


LABORATORY  OF  TROPICAL  VIROLOGY 

This  laboratory  comprises  a  satellite  laboratory,  the  Middle  America  Research 
Unit  (MARU) ,  located  in  the  Panama  Canal  Zone  and  a  base  facility  in  Bethesda. 
Investigations  are  integrated  into  an  attack  on  problems  of  virus  diseases 
within  North, Middle  and  South  America.   This  includes  ecologic,  clinical, 
diagnostic, and  serologic  aspects  of  selected  disease  problems.   The  Walter 
Reed  Army  Institute  of  Research  jointly  supports  MARU  and  has  established 
investigations  in  mycotic  and  bacterial  diseases. 

VESICULAR  Repeated  isolation  of  vesicular  stomatitis  virus, 

STOMATITIS  VIRUS       Indiana  type,  from  Panamanian  phlebotomus  sandflies 

and  the  existence  of  nearby  endemic  areas  of  human 
infection,  supported  by  findings  of  other  laboratories,  establish  it  as  a 
new  arbovirus  of  medical  and  not  only  veterinary  importance.   Human  disease 
in  one  of  its  forms  was  illustrated  by  a  MARU  staff  member  hospitalized  with 
a  febrile  illness  (laboratory  infection). 

SANDFLY  FEVER  IN      Although  the  phlebotomus  sandfly  virus  isolates  are 
THE  NEW  WORLD        not  related  to  either  Sicilian  or  Naples  types  of 

sandfly  fever,  a  virus  (JW-10) ,  isolated  from  the 
blood  of  a  Nicaraquan  patient  with  febrile  illness  in  Panama,  is  a  member 
of  the  New  World  Naples-like  complex  of  viruses.   Besides  the  Naples  virus 
prototype  (Sabin)  and  our  agent,  the  complex  includes  a  virus  active  in  the 
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Belem,  Brazil  area.   With  the  demonstration  of  common  antibodies  against 
JW-10,  these  findings  assume  potential  public  health  importance.   A  new 
phlebotomus  virus  repeatedly  recovered  during  the  3  years  of  the  Bocas  del 
Toro  project  (4  strains  from  MARU  and  4  from  GML) ,  was  found  to  be  related 
to  a  Brazilian  (Belem)  animal  virus  isolate,  but  not  to  Naples  or  Sicilian 
sandfly  fever  viruses.   Its  public  health  significance  is  as  yet  unknown. 

HEMORRHAGIC  FEVER       Field  studies  of  an  acute  febrile  illness  with 
IN  BOLIVIA  hemorrhagic  manifestations  indicate  that  over  500 

endemic  cases  with  high  mortality  have  occurred  in 
an  isolated  area  of  Northeast  Bolivia  during  the  past  three  years.   The 
clinical  picture  resembles  Argentinian  hemorrhagic  fever.   Extensive  labora- 
tory studies  to  clarify  the  suspected  viral  nature  of  the  etiologic  agent  are 
in  progress. 

ENCEPHALITIS  VIRUSES      Pioneer  studies  on  the  occurrence  of  EEE  and  VEE 
IN  PANAMA  in  Panama  are  beginning  to  clarify  the  local 

epidemiology  and  epizootiology  of  these  virus 
infections.   While  studying  an  outbreak  of  EEE  among  horses,  the  virus  of 
VEE  was  isolated  from  the  blood  of  five  of  ten  febrile  people  residing  in 
the  epizootic  area.   The  December  1962  outbreaks  of  encephalitis,  both 
human  and  equine,  in  nearby  Caribbean  countries  (Colombia,  Venezuela,  Cuba 
and  Jamaica)  add  particular  urgency  and  importance  to  the  field  and  labora- 
tory studies. 

BUNYAMWERA  Specific  neutralization  of  Cache  Valley  virus  by 

GROUP  OF  VIRUSES       normal  calf  seriam  was  demonstrated  in  cell  cultures 

maintained  with  media  containing  serum  from  Illinois, 
Indiana,  Pennsylvania,  New  York,  New  Jersey  and  Maryland  calves.   Significance 
of  the  finding  was  corroborated  by  recent  isolations  of  Cache  Valley  virus 
from  U.  S.  and  Panamanian  mosquitoes.   Apparently  this  member  of  the 
Bunyamwera  group  has  been  active  over  a  large  portion  of  the  Western 
hemisphere.  The  8  prototype  members  of  this  group  produced  CPE  in  tubes 
and  plaques  under  agar;  hopefully  this  will  lead  to  plaque  reduction  test 
as  a  practical  serologic  tool  to  investigate  the  role  of  these  viruses  in 
human  and  animal  disease. 

PATHOGENIC  AGENTS  Although  no  viruses  were  isolated  from  mites 

FROM  PANAMANIAN  ACARINA       in  a  2  year  collaborative  project  with  RML, 

two  virus  strains  of  low  titer  (still  un- 
identified) were  isolated  from  ticks;  rickettsiae  were  isolated  from  both 
ticks  and  intradermal  chiggers  taken  off  Panamanian  animals.   Of  major 
significance  was  the  finding  of  80  species  of  chiggers,  of  which  only  17 
were  known  to  exist  in  Panama  and  many  were  new  to  science. 
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VEE  VACCINATION       Attenuated  VEE  virus  produced  by  the  Biological 

Laboratories  at  Fort  Detrick  for  experimental  human 
immunization  was  evaluated  at  MARU  under  field  conditions.   The  frozen  virus 
(rather  than  the  lyophilized  material  of  lower  potency)  produced  reasonable 
serologic  responses,  presumably  indicative  of  some  immunologic  protection, 
and  only  mild  side  reactions  occurred.   Its  use  for  the  protection  of 
potentially  exposed  personnel  will  be  continued. 

SEROLOGIC  REAGENTS       Hyperimmune  ascitic  fluid  production  in  mice  by 
FROM  ASCITIC  FLUID       virus-adjuvant  inoculation  has  yielded  an  excellent 

serologic  reagent  at  MARU  and  ABVS  with  a  variety 
of  arboviruses;  the  procedure  is  being  adopted  as  a  basis  for  commercial 
contract  production  of  the  standard  antibody  reagent  for  national  distribution 
(under  the  auspices  of  the  NIAID  Panel  for  Arboviruses).   Polyvalent  grouping 
reagents  constitute  a  major  need  of  arbovirologists  throughout  the  world. 
Polyvalent  hyperimmune  ascitic  fluids  produced  by  repeated  inoculation  of 
mice  with  antigens  and  also  combined  antiserum  pools,  made  by  mixing  two  or 
more  specific  antisera,  have  been  successfully  made  and  used  with  several 
arbovirus  groups.   This  may  serve  as  a  model  for  standard  reagent  production. 

LEPTOSPIROSIS       For  the  first  time  in  Panama,  leptospirae  have  been  iso- 
IN  PANAMA  lated  from  humans,  small  manraials  and  from  the  contaminated 

river  water  which  served  to  infect  exposed  troops.   New 
serological  groups  and  types  are  being  designated  for  these  organisms. 

BATS  AND  Recovery  of  histoplasma  capsulatum  from  livers  and  spleens 

HISTOPLASMOSIS       of  bats  belonging  to  5  genera  and  collected  from  widely 

separated  harborages,  re-emphasized  the  importance  of 
the  current  study  on  the  role  of  the  bat  in  the  ecology  of  histoplasmosis. 
Histoplasmin  skin  test  continues  to  be  a  major  epidemiologic  tool:  conversion 
to  positive  of  3/77  men  in  Panama  for  only  67  days  (as  part  of  Operation 
Swampfox  II)  was  thus  demonstrated;  the  first  survey  of  the  relatively 
isolated  San  Bias  Archipelago  Indians  disclosed  over-all  positivity  of 
507o  among  1038  persons  tested  (most  reactors  between  11  and  20  years  of 
age). 


LABORATORY  OF  IMMUNOLOGY 

It  is  evident  in  the  individual  reports  that  the  original  programs  developed 
in  the  Laboratory  of  Imnunology,  as  they  have  widened  in  scope,  have 
generated  intensive  collaboration  among  the  sections  of  this  Laboratory, 
with  other  laboratories  of  this  Institute,  and  with  units  of  other  Institutes 
of  the  NIH.   When  collaboration  with  investigators  outside  the  NIH  offers 
special  advantages  for  prosecution  of  the  work,  these,  too,  have  been  fostered 
and  extended. 
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CROSS  REACTIONS  IN  HUMAN  MALARIA       With  the  discovery  that  by  immuno- 
DISCLOSED  BY  FLUORESCENT  ANTIBODY       fluorescent  methods  antibody  can  be 

detected  and  titrated  in  the  sera  of 
malaria  patients,  it  has  been  possible  to  study  cross  reactions  in  this 
disease.   Sera  from  volunteers  infected  with  the  B  strain  of  Plasmodium 
cynomolgi  were  allowed  to  react  with  the  homologous  parasite,  and  the  heter- 
ologous parasites  of  two  strains  of  Plasmoditmi  vivax.  Although  there  was 
considerable  cross  reaction  between  the  two  species  the  maximimi  antibody 
titers  with  the  homologous  parasite  tended  to  be  higher  than  with  the  heter- 
ologous parasites  of  either  strain  of  P.  vivax.   This  suggested  the  possibility 
that  perhaps  not  only  certain  antigens  are  shared  by  the  two  species  but  that 
P.  cynomolgi  parasites  may  possess  a  different  antigen  or  antigens.   The 
cross  reactions  between  various  species  of  the  malaria  plasmodia  may  contri- 
bute to  a  better  understanding  of  the  mechanisms  involved  in  immunity  to 
malaria. 

ALLERGY  REAGINS  IDENTIFIED      The  reagins  or  skin  sensitizing  antibodies 
AS  BETA  2A-GLOBULINS  found  in  individuals  with  atopic  allergies 

are  believed  to  be  responsible  for  the  spe- 
cific allergic  reactions  such  as  hay  fever,  asthma  or  various  skin  reactions. 
The  specific  removal  of  the  beta  2A-globulin  fraction  of  sera  from  ragweed 
sensitive  individuals  by  absorption  with  a  unispecific  anti-beta  2A-globulin 
serum  resulted  in  the  loss  of  all  detectable  skin  sensitizing  activity.   The 
beta  2A-globulins  have  been  thought  to  possess  antibody  activity  but  there 
has  been  little  direct  evidence  to  support  this  hypothesis.   The  data  indi- 
cate that  the  skin  sensitizing  antibodies  in  these  sera  were  beta  2A-globulins. 
This  approach  is  promising  for  the  investigation  of  other  antibody  activities 
which  may  be  associated  with  the  beta  2A-globulins. 

PHYSIOLOGICAL  BASIS  FOR  SUSCEPTIBILITY       The  pronounced  difference  in 
TO  ANAPHYLACTIC  SHOCK  susceptibility  of  Strain  2  and 

Hartley  guinea  pigs  to  acute 
anaphylactic  shock  was  not  related  to  their  reactivity  to  histamine,  but 
did  correspond  to  differences  in  the  histamine  content  of  their  lungs.   It 
was  found  that  both  strains  had  the  same  content  of  fixed  (lung)  histamine; 
the  genetic  difference  was  expressed  in  the  amount  of  histamine  which  was 
liberated  in  the  course  of  anaphylactic  reaction.   In  the  susceptible  Hartley 
strain,  this  was  approximately  7  times  as  much  as  in  the  refractory  Strain  2 
guinea  pigs.   It  may  be  especially  significant  that  the  ratio  of  liberated 
histamine  corresponded  to  differences  in  the  number  of  mast  cells  present  in 
the  lung  tissue  of  these  two  strains. 

RELATIONSHIP  OF  DELAYED  TYPE  HYPERSENSITIVITY      The  various  facets  of  the 
TO  ALLERGIC  THYROIDITIS  immune  response  to  experi- 

mental allergic  thyroiditis 
in  the  guinea  pig  have  been  studied  to  ascertain  v^ich,  if  any,  are  directly 
related  to  this  disease.   No  correlation  was  evident  between  levels  of  circu- 
lating antibody  or  immediate  skin  reactivity  and  the  progression  of  the 
disease.   Delayed  skin  reactivity,  on  the  other  hand,  was  found  consistently 


17 


to  closely  parallel  the  disease  during  its  developmental  and  declining 
phases;  it  may,  therefore,  be  a  causal  factor  in  allergic  thyroiditis.   This 
approach  to  the  study  of  the  pathogenesis  of  allergic  thyroiditis  may  help 
clarify  the  nature  of  the  disease  in  man. 

IMPLICATIONS  OF  ALLOTYPY  FOR      Antigenic  differences  in  serum  protein 
EXPERIMENTAL  BIOLOGY  allotypes  among  individuals  of  the  same 

species  have  been  investigated  further  by 
chemical,  immunological  and  genetic  methods.   The  basic  work  on  allotypes 
which  originated  with  studies  in  the  rabbit,  have  now  been  extended  to  mice 
and  to  primates,  including  man.   The  studies  in  mice  are  of  unusual  interest 
since  in  this  species  the  allotypes  serve  directly  as  markers  for  the  study 
of  protein  genetics,  tumor  immunity,  and  transplantation  immunity.   The 
findings  in  primates  are  significant  inasmuch  as  they  have  direct  implica- 
tions for  man  especially  with  respect  to  transfusion  reactions  and  to 
maternal-fetal  interactions  from  allotype  incompatibility  in  a  manner 
analagous  to  the  Rh  situation. 

MATERNAL -FETAL  INTERACTIONS  LEAD  TO      In  female  rabbits  immunized  to  the 
LONG-LASTING  INHIBITION  OF  PROTEIN       allotype  of  the  father,  the  anti- 
SYNTHESIS  IN  OFFSPRING  allotype  antibody  in  the  maternal 

circulation  specifically  inhibited 
the  genetically  determined  synthesis  of  the  paternally  derived  allotype  of 
the  young  rabbits  for  at  least  one  year  and  was  associated  with  a  compensa- 
tory increase  in  the  allelic  allotype  derived  genetically  from  the  mother. 
This  phenomenon  of  "allotype  suppression  and  associated  compensation"  is 
novel  and  may  prove  to  be  of  fundamental  significance  comparable  to  the 
induction  of  "immunological  tolerance"  of  the  newborn.   In  the  former  situa- 
tion (allotypy)  synthesis  of  a  normal  protein  is  suppressed,  whereas  in  the 
latter  situation  there  is  interference  with  the  synthesis  of  a  new  protein 
antibody.   The  basic  mechanism  may  nevertheless  be  similar  in  both  situations, 
The  phenomenon  of  "allotype  suppression,"  involving  as  it  does  genetically 
defined  parameters,  offers  special  advantages  for  delving  deeper  into  under- 
standing these  mechanisms  at  the  molecular  level. 

CELLULAR  PRODUCTION  OF  GAMMA  GLOBULIN        The  histological  sites  and  the 
ALLOTYPES  SHOWN  BY  FLUORESCENT  ANTIBODY       cellular  production  of  the 

allotypes  have  been  investi- 
gated.  Rabbit  antisera  to  allotypes  A4  and  A5  controlled  by  allelic  genes 
were  fractionated  on  a  DEAE  cellulose  column  to  isolate  the  7S  gamma 
globulin  for  coupling  with  fluorescein  isothiocyanate  and  lissamine  rhodamine 
B  (RB  200)  so  as  to  produce  specific  conjugates  of  contrasting  colors. 
Fluorescent  antibody  studies  of  lymph  nodes,  with  mapping  of  adjacent  sec- 
tions by  conjugates  to  either  of  the  two  allotypes,  and  with  double  staining 
of  the  same  section  with  the  conjugates  of  the  same  or  contrasting  color  to 
either  of  the  two  allotypes,  yielded  information  on  how  the  allotypes  are 
produced  in  the  heterozygote  adult.   No  evidence  was  found  of  separate  groups 
or  clones  of  lymphoid  cells  producing  only  one  of  the  two  allotypes.   Rather, 
the  evidence  indicates  that  the  two  allelic  allotypes  are  produced  by  the 
same  cell.   In  rabbits  with  one  allotype  suppressed  by  passively-transferred 
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antibody,  the  lymph  nodes  did  not  exhibit  the  presence  of  the  suppressed 
allotype  indicating  that  suppression  involves  inhibition  of  allotype  syn- 
thesis.  Production  of  both  allelic  allotypes  by  one  cell  indicates  that 
the  mechanism  of  suppression  cannot  be  explained  as  clonal  destruction  by 
antibody.   Rather  this  occurs  by  a  more  subtle  action  of  antibody  on  the 
cell  vdiich  forces  a  shift  of  synthesis  from  the  paternally  derived  allotype 
to  that  of  the  maternally  derived  allotype. 

ALLOTYPES  SHOWN  TO  BE  GENETIC  MARKERS      An  issue  of  special  importance 
IN  CELL  TRANSFER  STUDIES  in  basic  work  on  the  transfer  of 

homologous  lymph  node  and  splenic 
cells  is  the  cellular  source  of  the  antibody  which  subsequently  appears  in 
the  recipient  animal.   Rabbits  homozygous  for  each  of  an  allelic  pair  of 
allotypes  of  ganmna  globulin  (A4  and  A5)  were  used  as  donors  and  as  recipients 
of  transferred  Shigella  antigen-incubated  lymph  node  cells.   Following  the 
appearance  of  agglutinins  to  Shigella  in  the  sera  of  recipient  animals,  the 
allotype  of  the  agglutinin  was  determined  by  absorbing  it  to  Shigella, 
treating  these  agglutinates  with  f luorescein-conjugated  rabbit  anti-A5- 
gamma-globulin  and  the  anti-A4-gamma-globulin.   The  reactions  of  the  recip- 
ients' sera  were  consistently  positive  for  the  donors*  gamma  globulin  allotype 
but  not  for  their  own.   With  decline  of  the  agglutinin  level  in  the  recipients, 
these  animals  were  actively  immunized  with  Shigella;  the  antibody  produced 
then  reacted  with  the  fluorescent  antibody  against  their  own  allotype.   The 
findings  show  that  in  such  transfer  experiments,  the  antibody  which  initially 
appears  in  the  recipient  serum  is  synthesized  by  donor  cells,  thus  illustrat- 
ing how  allotypes  can  serve  as  genetic  markers.   In  a  further  use  of  the 
allotype  as  a  marker,  prenatally  derived  thymus  and  spleen  cells  have  been 
transferred  to  prenatal  recipients.   The  appearance  in  the  recipient's  serum 
of  the  donor  gamma  globulin  allotype  indicated  successful  transfer  of 
lymphoid  cells  to  a  tolerant  host.   With  this  experimental  method  it  becomes 
feasible  to  study  the  role  of  the  thymus  in  early  life,  and  the  onset  of 
immunological  competence. 

GENETIC  CONTROL  OF  ALLOTYPES        Chemical  studies  have  shown  that  allelic 
RELATED  TO  CHEMICAL  STRUCTURE       allotypic  specificities  do  not  appear 

on  the  same  molecule.   On  the  other  hand, 
non-allelic  specificities  may  appear  on  the  same  molecule  or  separately. 
Genes  in  coupling  or  repulsion  in  double  heterozygotes  may  contribute  allo- 
typic specificities  to  the  same  molecule.   Thus  far  results  are  analagous 
to  the  well-known  chemical  and  genetic  studies  of  hemoglobin.   The  chemical 
studies  of  the  gamma  globulin  allotypes  are  likewise  directed  toward  relat- 
ing the  structural  difference  in  the  protein  to  that  of  the  genetic  control. 
Since  the  gamma  globulin  molecule  is  complex,  sub-units  have  been  studied 
with  the  objective  of  obtaining  the  smallest  fragment  exhibiting  the  genetic 
marker.   It  was  established  that  such  a  small  molecular  weight  sub-unit  is 
obtainable,  which  would  be  suitable  for  fingerprinting  studies  to  elucidate 
amino  acid  differences  attributable  to  allelic  genes. 


19 


NEW  MOUSE  ALLOTYPES  DISCOVERED      Mice  of  several  inbred  strains  were 
BY  ASCITIC  FLUID  TECHNIQUE         inmunized  with  mouse  anti -Salmonella 

agglutinates.   The  mice  developed 
ascitic  fluid  containing  precipitating  antibodies  to  three  allotypes.   Two 
of  these  are  gamma  globulins  under  the  control  of  allelic  genes.   Co-isogenic 
lines  of  mice  are  being  established  which  will  be  useful  for  studies  in 
tumor  and  transplantation  immunity.   The  availability  of  many  known  genes 
in  the  mouse  and  the  numerous  inbred  lines  make  it  feasible  to  establish 
the  genetic  linkage  group  for  each  allotype  locus  as  discovered. 

ALLOTYPES  FOUND  IN  MAN       The  first  allotypes  characterized  in  man 

resulted  from  the  testing  of  sera  from  multi- 
transfused  patients.   These  allotypes  were  found  to  be  the  low  density  beta 
lipoproteins.   The  experimental  approach  toward  finding  allotypes  in  man 
has  been  via  the  use  of  the  monkey  and  the  chimpanzee  as  surrogates.   This 
has  led  to  the  production  of  primate  antisera  which  have  revealed  new  gamma 
globulins  and  individual  differences  among  these  gamma  globulins  in  the  sera 
of  normal  individuals. 

NEW  METHODOLOGY  FOR  CHARACTERIZATION     Methods  have  been  developed  for 
OF  SERUM  AND  TISSUE  ENZYMES  characterization  of  amidase  and 

esterase  activities  of  trypsin- 
like,  chymotrypsin-like  and  carboxytrypsin-like  enzymes  in  serum  as  well 
as  in  tissue  extracts.   These  methods  allow  the  enzyme  studies  to  be  made 
after  agar  gel  electrophoresis  and  even  after  Immunoelectrophoresis,  because 
the  enzyme -anti -enzyme  precipitin  bands  continue  to  exhibit  enzyme  activity. 
It  has  thus  become  feasible  to  identify  the  electrophoretic  mobility,  immuno- 
chemical specificity,  and  enzymatic  activity  of  serum  and  tissue  enzymes  in 
a  single  laboratory  procedure.   Initial  clinical  studies  with  previously 
developed  techniques  of  this  kind  have  shown  significant  decreases  in 
beta-naphthyl  esterase  activity  in  sera  from  patients  with  Wilson's  disease 
and  several  other  liver  disease  states.   These  novel  methods  afford  new 
opportunities  and  applications  in  the  increasingly  important  area  of 
characterization  of  tissue  antigens  in  autoimmune  diseases  and  in  tissue 
transplantation  studies. 

ACTION  OF  IMMUNOSUPPRESSIVE  DRUGS      The  suppressive  effect  of  anti- 
ON  NORMAL  SERUM  GLOBULINS  metabolites  on  immune  responses  has 

been  the  subject  of  intensive  study 
in  recent  years,  but  there  have  been  no  indications  of  the  effect  on  anti- 
body proteins  in  non- immunized  subjects.   In  collaborative  studies  between 
LI  and  Laboratory  of  Clinical  Investigations, the  administration  of  the 
purine  antimetabolite  6-thioguanine  was  found  to  have  therapeutic  effects 
in  patients  with  the  nephrotic  syndrome,  and  to  produce  decreases  in  serum 
gamma  globulin  levels  in  patients  receiving  this  antimetabolite.   In  rabbits 
both  6-thioguanine  and  6-mercaptopurine  were  found  to  produce  decreases  in 
the  level  of  serum  gamma  globulins,  but  other  serum  proteins  were  increased. 
The  hypogammaglobulinemia  produced  in  both  humans  and  rabbits  indicates 
that  the  effect  of  the  antimetabolites  on  antibody  producing  cells  is  not 
limited  to  suppression  of  primary  response  to  antigenic  stimuli,  but  is  a 
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continuing  effect  on  the  mechanisms  for  maintaining  "normal"  gamma  globulin 
levels.   This  work  indicates  that  the  purine  antimetabolites  offer  promising 
alternatives  to  the  use  of  corticosteroids  in  the  therapy  of  nephrosis,  and 
suggest  that  other  disease  entities  associated  with  autoimmune  phenomena  may 
also  be  amenable  to  such  treatment;  moreover,  they  suggest  approaches  to 
determine  possible  mechanisms  by  \rfiich  the  antimetabolites  exert  their  effects. 

STUDY  OF  DELAYED  ALLERGY       The  lack  of  an  J^  vitro  test  system  to  sub- 
WITH  IN  VITRO  TECHNIQUES       stitute  for  skin  testing  and  other  similarly 

unsatisfactory  procedures  in  the  intact  animal 
or  human  has  prevented  the  evaluation  of  the  role  of  the  delayed  type  of 
hypersensitivity  in  the  production  of  tissue  lesions  in  the  autoimmune  dis- 
eases and  in  the  rejection  of  tissue  homografts.   Re-assessment  of  the  "Rich 
and  Lewis"  test  system  for  study  of  spleen  and  lymph  node  fragments  in 
tissue  culture  is  providing  encouragement  for  approaching  these  issues. 
Migration  of  cells  from  explants  of  tissue  from  sensitized  animals  is 
measured  in  the  presence  of  antigen,  and  specific  inhibition  of  cell  migra- 
tion appears  to  reflect  cellular  or  delayed  type  hypersensitivity.  A  here- 
tofore unreported  serum  factor  appears  to  confer  on  normal  cells  the  property 
of  exhibiting  hypersensitivity  to  antigens.  With  this  in  vitro  technique  it 
may  be  possible  to  ascertain  the  relationship  between  circulating  antibody 
and  delayed-type  hypersensitivity,  and  eventually  to  assess  the  role  of 
delayed  hypersensitivity  in  many  host  phenomena  of  immunological  importance. 


LABORATORY  OF  CLINICAL  INVESTIGATIONS 

This  is  the  third  year  of  operation  of  the  Laboratory  under  the  present 
Clinical  Director.   During  this  time  a  number  of  new  programs  have  been 
initiated,  notably  that  of  clinical  immunology,  respiratory  viral  disease 
in  volunteers,  malaria,  leprosy,  and  mechanisms  of  host  response.   In  addi- 
tion, strong  programs  continue  in  systemic  fungus  disease,  biochemistry, 
immunology,  and  other  activities  previously  in  operation. 

PURINE  ANTIMETABOLITES  IN  NON-        In  recent  months  a  significant  new 
NEOPLASTIC  DISEASES  trend  in  medical  therapy  has  developed 

in  vAiich  cases  of  nephrosis,  of  the 
type  classified  as  of  unknown  etiology,  have  been  greatly  benefited  by 
treatment  with  one  of  the  purine  antimetabolites,  6-thioguanine  (6-TG) .   In 
addition  to  nephrosis,  patients  with  chronic  hepatitis  and  systemic  lupus 
erythematosus  have  now  been  treated  with  some  favorable  results. 

At  present  two  patients  who   had  received  long  courses  of  steroid  therapy 
with  varying  degrees  of  response  and  many  of  the  toxic  consequences  of 
steroid  treatment  have  shown  complete  remission  from  nephrosis  on  6-TG 
treatment  alone.   In  one  case,  an  adult  male,  whose  condition  was  considered 
hopeless,  restoration  to  apparent  good  health  and  return  to  full  employment 
have  occurred.  He  has  been  well  for  more  than  one  year  since  treatment. 
The  other  patient,  a  14-year-old  girl,  whose  appearance  was  greatly  marred 
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by  the  plethora,  striae,  and  rotundity  characteristic  of  high-dose  steroid 
treatment,  has  returned  to  a  normal  appearance  in  association  with  complete 
remission  of  nephrosis  following  a  short  course  of  6-TG.   She  relapsed  and 
was  given  longer  treatment  with  a  second  remission. 

Several  patients  with  hepatitis  were  given  6-TG  but  presumably  because  of 
their  disease,  they  are  very  sensitive  to  its  toxic  effects.   Nevertheless, 
one  adolescent  male  has  apparently  undergone  remission  after  6-TG  treatment. 
One  patient  with  systemic  lupus  improved  with  6-TG,  relapsed  and  then  im- 
proved on  retreatment.   This  sequence  was  repeated  three  times. 

TOXICITY  OF        There  is  a  considerable  variation  in  threshold  of 
6-THIOGUANINE       tolerance  of  6-TG,  and  toxic  effects  consist  principally 

of  agranulocytosis  and  thrombocytopenia,  at  which  time 
severe  infection  can  be  a  further  complication.   One  severe  episode  of 
toxicity  has  occurred  complicated  by  gram-negative  bacteremia.   The  patient 
recovered. 

A  study  in  rabbits  was  undertaken  of  the  effect  of  6-TG  on  protein  synthesis 
and  antibody  formation.   It  revealed  a  significant  reduction  in  serum  gamma 
globulin  following  6-TG  and  an  associated  significant  reduction  in  iso- 
hemagglutinin  titers.   The  latter  findings  were  in  agreement  with  a  reduction 
in  similar  titers  in  the  nephrotic  patients  given  6-TG. 

ACTION  OF  Many  observers  believe  that  some  cases  of  nephrosis, 

6-THIOGUANINE       hepatitis,  lupus,  some  anemias,  and  a  number  of  other 

diseases  are  due  to  the  effect  of  antibody  produced  in 
the  host  to  its  own  body  constituents  such  as  liver,  kidney,  platelets, 
connective  tissue,  etc.   The  initiation  of  such  a  reaction  could  depend 
upon  a  viral  infection  as  in  hepatitis,  but  in  other  situations  no  adequate 
explanation  is  available.   The  rationale  for  the  effect  of  6-TG,  at  present, 
is  that  it  suppresses  protein  biosynthesis  in  cells  which  form  antibody 
globulins,  thus  preventing  damage  to  host  tissue  from  antigen-antibody  com- 
bination.  The  findings  in  patients  and  in  the  rabbit  studies  are  consistent 
with  this  concept,  although  possible  ant i- inflammatory  effects  of  6-TG  are 
also  being  investigated. 

From  the  limited  studies  now  available  it  is  difficult  to  predict  the 
benefits  of  this  new  therapeutic  approach  to  a  group  of  diseases  previously 
treated  with  only  modest  success.   The  tendency  to  relapse  already  evident 
in  some  cases  and  the  pronounced  hematologic  and  probably  other  toxic  effects 
suggest  some  limits  to  the  usefulness  of  the  present  agents.  Nevertheless, 
two  important  points  are  already  clear;   first,  a  new  principle  of  therapy 
has  been  demonstrated  which  is  worthy  of  a  careful  follow-up;  secondly,  the 
fact  that  remissions  can  be  achieved  with  antimetabolite  administration  in 
diseases  of  unknown  etiology  opens  a  new  avenue  for  investigation  of  the 
pathogenesis  of  these  diseases.   Both  points  are  under  further  study. 
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RESPIRATORY  VIRAL  AGENTS       The  use  of  prisoner  volunteers  in  the  study 
IN  NORMAL  VOLUNTEERS  of  viral  respiratory  agents  was  begun  two 

and  one-half  years  ago.  More  than  500  men 
have  come  to  the  Clinical  Center  for  these  studies,  241  of  them  this  year. 
One  of  the  recent  developments  of  the  program  has  been  the  administration 
of  a  respiratory  viral  agent  in  a  sub-micron  size  aerosol.   This  has  per- 
mitted a  rather  precise  estimate  of  the  small  doge  of  virus  required  to 
produce  virus  infection,  illness,  and  antibody  response.   It  has  allowed 
comparison  of  the  characteristics  of  disease  produced  by  lower  pulmonary 
tract  inoculation  with  that  of  the  upper  tract,  and  is  now  leading  to 
studies  directed  at  answering  the  question  of  the  mechanism  of  natural  air- 
borne spread  of  respiratory  viral  disease. 

In  the  studies  undertaken  with  the  staff  of  the  Biological  Laboratories  at 
Fort  Detrick,  Coxsackie  A-21  (Coe  agent)  has  been  found  to  produce  disease 
(ID50)  with  sub-micron  size  aerosol  particles  with  28  TCID50  per  volunteer 
in  a  10  liter  inhalation.  The  95  per  cent  confidence  limits  are  16  to  63 
TCID50.  The  smallness  of  this  dose  is  emphasized  *^en  it  is  recalled  that 
only  about  50  per  cent  of  the  dose  is  retained. 

The  equipment  for  this  work  was  developed  at  Fort  Detrick.   Inoculation  is 
quickly  and  simply  performed  in  a  truck  semi-trailer  which  contains  all  of 
the  necessary  equipment  and  is  brought  to  the  Clinical  Center  for  this 
purpose.   It  is  apparent  that  this  same  equipment  could  be  modified  easily 
to  provide  rapid  and  accurate  inhalation  of  viral  vaccines,  and  in  view  of 
the  stability  of  small  particle  aerosol  clouds,  it  is  apparent  that  larger 
scale  inoculation  would  require  only  modification  of  the  equipment  along 
lines  already  well-understood.  Part  of  the  future  effort  in  this  program 
will  be  concerned  with  vaccine  development. 

ANTI-VIRAL  THERAPY       In  v*iat  is  hoped  may  become  a  larger  effort  three 

anti-viral  substances  have  been  tested  in  volun- 
teers this  year.   The  agent  reported  by  BCaufman  to  be  effective  in  herpetic 
conjunctivitis,  5-iododeoxyuridine,  was  found  to  be  ineffective  in  con- 
junctivitis in  volunteers  caused  by  adenovirus  type  27.  A  thiopyrimidine 
compound,  active  against  influenza  in  mice,  was  found  to  be  ineffective  in 
treatment  of  induced  human  Asian  (strain  305)  influenza.  More  recently  an 
irradiated  preparation  influenza  virus  (PR-8)  vhich  stimulated  interferon 
production  in  tissue  culture  and  in  mice  sufficient  to  protect  against 
influenza  and  other  viral  infections,  is  being  tested  in  volunteers.   This 
program  has  moved  slowly  because  less  than  5  per  cent  of  prisoner  volunteers 
are  free  of  antibody  to  Asian  influenza  virus  and  getting  sufficient  numbers 
of  such  candidates  for  study  is  difficult. 

MALARIA       During  the  year  the  study  of  malaria  antibody  formation  was 
continued.   Studies  in  volunteers  revealed  that  antibody  to 
the  simian  strain,  Plasmodium  cynomolgi  (B) ,  reacts  to  a  greater  extent 
with  this  parasite  than  with  two  human  vivax  strains  (Chesson  and  Venezuelan). 
Antibody  to  the  vivax  strains  reacts  with  them  and  to  the  simian  parasite  to 
the  same  degree.   These  findings  were  interpreted  to  indicate  that  the  simian 
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parasite  possesses  antigens  in  common  with  human  vivax  strains,  but  in 
addition,  has  an  antigen  distinct  from  the  vivax  plasmodia. 

Study  of  sera  obtained  last  year  from  Ghana  has  revealed  a  high  titer  of 
antibody  when  P.  falciparum  is  used  in  a  test,  but  low  titers  when  vivax 
or  the  simian  plasmodia  were  used.   This  evidence  of  specificity  of  the 
test  for  malaria  antibody  suggests  a  great  area  of  usefulness  of  the 
procedure. 

BIOCHEMICAL  ASSAY      Despite  the  many  years  of  intensive  investigation  of 
FOR  PENICILLIN        pencillin  derivatives  no  satisfactory  biochemical 

assay  for  these  compounds  has  been  developed.   In 
recent  months,  in  the  course  of  an  investigation  of  penicillin  allergy,  an 
acid  breakdown  product  of  penicillin,  penicillenic  acid,  was  found  to  be 
stabilized  by  the  addition  of  a  mercuric  salt,  and  could  be  quantitatively 
measured  by  UV  spectrophotometry.   This  permitted  an  accurate  assay  of  most 
penicillin  derivatives  on  the  market  down  to  concentrations  as  low  as  2  meg 
per  ml.   It  was  further  found  that  the  reaction  was  less  variable  in  the 
presence  of  albumen  or  serum.   The  test  could  be  completed  in  about  one 
hour,  a  much  shorter  time  than  with  the  bioassay  using  Sarcina  lutea.   In 
tests  of  unknown  sera  there  was  no  significant  difference  in  results  by 
biochemical  and  bioassay.   This  test  is  therefore  applicable  to  the  assay 
of  biologic  fluids  and  can  be  conveniently  used  as  an  adjunct  in  penicillin 
therapy. 

FUNGUS  DISEASE       This  program  continues  to  work  toward  improvement  in 

the  diagnosis  and  treatment  of  systemic  fungus  infec- 
tions.  Clinical  reports  are  published  regularly  and  serve  to  alert  practic- 
ing physicians  to  attempt  to  find  new  cases.   Such  efforts  benefit  the  program, 
since  it  stimulates  referral  of  cases  here  for  study.   From  such  referrals, 
67  patients  were  selected  for  study  this  year. 

As  experience  accumulates  new  clinical  syndromes  are  discovered.   The 
report  this  year  of  five  adults  stricken  with  histoplasma  meningitis  is  the 
first  description  of  the  disease  diagnosed  in  adults  prior  to  autopsy.   Only 
one  of  the  five  patients  died. 

From  the  group  of  patients  with  cryptococcal  meningitis,  the  largest  group 
ever  assembled  in  one  institution,  has  come  an  encouraging  report  of  the 
efficacy  of  amphotericin  treatment.   Of  30  patients  with  this  usually  fatal 
illness,  only  five  did  not  respond  to  treatment.  All  five  had  some  other 
serious  disease,  usually  cancer  or  diabetes  mellitus. 

PLASMA  CELL  TUMORS  Using  ovalbumin  as  an  antigen  it  was  shown 

AND  ANTIBODY  PRODUCTION       that  mice  with  implanted  plasma  cell  tumors 

did  not  respond  to  primary  stimulation  with 
ovalbumin.   The  antigen  was  given  near  the  time  of  tumor  implantation. 
Approximately  10  days  later,  however,  when  tumor  growth  was  proceeding 
rapidly,  response  to  a  second  dose  of  ovalbumin  was  followed  by  significant 
antibody  response.   It  was  the  interpretation  that  tumor  growth  in  some 
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manner  prevented  development  of  primary  response,  but  despite  increasing 
tvmior  growth,  the  additional  stimulation  of  a  second  dose  of  antigen  was 
sufficient  to  cause  antibody  production  in  the  few  remaining  antibody- 
producing  cells  of  the  mouse.   It  was  felt  that  the  tumor  prevented  primary 
response  but  that  tumor  cells  did  not  participate  in  the  production  of 
antibody.   These  observations  may  have  some  bearing  on  mechanisms  of 
immunity  in  humans  with  plasma  cell  and  other  diffuse  tumors, 

LABORATORY  OF  PARASITIC  DISEASES 

The  work  of  this  Laboratory  has  encompassed  a  broad  range  of  subjects  and 
approaches  to  parasitic  disease  problems. 

ANGIOSTRONGYLUS       Quantitative  experimental  infections  with  Angiostrongylus 
CANTONENSIS  cantonensis  in  rats  and  monkeys  have  revealed  pathologic 

changes  consistent  with  the  clinical  disease  syndrome 
eosinophilic  meningitis.   Work  with  A.  cantonensis  has  also  shown  that  this 
worm  undergoes  larval  development  in  a  large  variety  of  freshwater  snails 
as  well  as  slugs,  and  that  larval  stages  can  survive  in  both  fresh  and  salt 
water.   These  findings  suggest  that  the  worm  may  be  able  to  reside  in 
various  paratenic  hosts  (secondary  carriers  in  which  no  development  occurs). 
This  could  explain  the  epidemiological  relation  between  the  ingestion  of  raw 
fish  and  the  occurrence  of  eosinophilic  meningitis,  suspected  as  due  to 
A.  cantonensis,  in  Tahiti. 

Adults  of  A.  cantonensis  have  been  maintained  in  vitro  for  80  days  and 
metabolic  products  derived  from  these  cultures  have  proven  useful  as  anti- 
gens in  a  hemagglutination  test  on  the  sera  of  some  rats.  These  antigens 
have  come  only  from  incubates  of  female  worms  during  early  cultivation, 
when  they  are  still  depositing  eggs. 

EXPERIMENTAL         Work  on  the  pathophysiology  of  experimental  schistoso- 
SCHISTOSCMIASIS       miasis  revealed  shifts  of  worms  to  the  lungs  on  treat- 
ment of  mice  that  had  developed  portal-systemic 
collateral  circulation.   Repeated  infection  and  repeated  treatment  of  mice, 
allowing  delivery  of  large  nvmibers  of  eggs  and  worms  to  the  liver,  did  not 
change  the  pathologic  picture  of  the  infection;  and  the  mice  rapidly  returned 
to  normal  as  judged  by  physiologic  and  anatomic  criteria.   Treated  mice 
showed  no  resistance  to  reinfection,  except  slightly  slower  development  of 
worms.   These  results  are  of  interest  in  relation  to  the  management  of  human 
infections. 

SNAIL  HOSTS  OF      Study  of  the  biology  and  control  of  snail  hosts  of 
SCHISTOSOMES        schistosomes  has  shown  that  two  species  of  Acanthamoeba- 

like  protozoa  parasitize  tissues  of  snails.   These 
organisms  do  extensive  tissue  damage  but  do  not,  apparently,  decimate  snail 
populations.   However,  they  may  be  important  in  restricting  populations,  and 
adverse  effects  on  the  amoebae  of  some  biocides  could,  conceivably,  result 
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in  later  increase  in  snail  densities.   Observations  on  seasonal  changes 
in  the  apertural  lamellae  of  Australorbis  glabratus,  and  their  relation  to 
migration  of  snails  out  of  water  are  important  in  understanding  the  ability 
of  snails  to  survive  dry  seasons  in  some  areas. 

ANTIMONY  COMPOUNDS  AND      The  efficacy  of  antimonial  compounds  against 
DIET  IN  TREATMENT  Schistosoma  mansoni  has  been  shown  to  be  influ- 

enced by  such  dietary  factors  as  acid-salt 
residues,  Mg-Ca  rations,  and  amount  of  crude  fiber.   However,  these  factors 
account  for  only  a  fraction  of  the  enhanced  (up  to  30-fold)  drug  activity 
seen  in  mice  on  a  purified  semi-synthetic  diet.   Antimony  compounds  given 
either  by  oral  or  parenteral  routes  have  increased  activity  in  such  mice. 
These  findings  have  considerable  significance  in  relation  to  the  chemo- 
therapy of  schistosomiasis  in  developing  countries,  vAiere  the  diet  of  the 
people  may  be  a  major  factor  in  failure  to  obtain  good  results  on  treatment. 
The  findings  that  purified  low  residue  diets  induce  self-cure  of  mice  with 
various  nematode  infections,  also  have  bearing  on  the  management  and  control 
of  intestinal  helminthiases  in  many  parts  of  the  world.   Aside  from  the 
practical  aspects,  these  data  provide  a  stimulus  for  basic  work  on  the 
factors  of  toxicity,  immunity,  etc.,  that  may  be  operative. 

AXENIC  CULTIVATION      Work  on  the  axenic  cultivation  of  Entamoeba  histo- 
OF  AMOEBAE  lytica  has  been  continued,  with  three  strains  now 

established  in,  and  a  fourth  strain  being  acclimated 
to,  axenic  conditions.   Noteworthy  is  the  observation  that  the  more  hypotonic 
the  overlay  of  the  medium,  the  better  its  ability  to  support  initial  axenic 
growth.   This  suggests  that  the  nutrition  of  amoebae  is  related  to  physical 
factors  in  the  medivim,  stimulating  pinocytosis.   Chick  embryo  extracts  of 
various  types  are  still  needed  to  support  initial  axenic  growth,  but  once 
established,  all  strains  can  be  adapted  to  growth  without  them.   Substitu- 
tion of  a  liver  extract  for  yeast  extract  in  the  maintenance  medium  has 
increased  amoeba  yields.   Trichomonas  tenax  has  also  been  grown  in  axenic 
culture  for  the  first  time. 

BIOCHEMISTRY      Continuing  studies  on  the  biochemistry  of  protozoa  has 
OF  PROTOZOA       added  four  enzymes  to  our  catalog  of  those  known  from 

Trichomonas  vaginalis  and  increased  our  knowledge  of 
purification  procedures  in  their  study. 

Further  work  on  the  absorption  and  excretion  of  sugars  by  Taenia  taenia e- 
formis  has  shown  that  the  uptake  of  glucose  from  the  medium  by  adult  worms 
is  essentially  independent  of  the  glucose  concentration,  while  on  the  other 
hand,  more  galactose  is  consumed  at  higher  concentrations.   Glucose  is 
secreted  by  both  larval  and  adult  wonns  ^en  kept  in  sugar-free  Tyrode's 
solution;  in  the  presence  of  low  glucose  concentrations,  adults  begin  to 
absorb  the  sugar  while  larvae  continue  to  excrete  it  until  the  concentra- 
tion is  8  times  higher  than  the  threshold  for  adults.   The  presence  of  other 
sugars  appears  to  have  little  effect  on  larval  glucose  excretion.   The  lack 
of  dependence  on  concentration  of  glucose  absorption  by  adults  suggests  an 
active  transport  mechanism. 


26 


The  activation  of  succinate  oxidation  by  ATP,  reported  last  year,  appears 
to  occur  at  the  level  of  dehydrogenases,  rather  than  in  the  respiratory 
chain.   Uncouplers  of  oxidative  phosphorylation,  such  as  the  halophenols, 
are  assumed  to  be  bound  to  mitochondrial  lipids.   However,  work  on  lipid- 
depleted  mitochondria  showed  binding  of  pentachlorophenol  (PCP)  to  the 
same  extent  as  in  lipid -rich  controls.   Furthermore,  studies  with  plasma 
albumin,  which  reversed  the  uncoupling  effect  of  PCP  indicate  that  protein 
binding  may  be  an  important  factor  in  the  action  of  uncoupling  agents. 
These  findings  are  of  general  biochemical  interest  in  regard  to  the  theory 
of  respiratory  chain  phosphorylation. 

TOXOPLASMOSIS       Research  on  toxoplasmosis  has  revealed  cysts  in  the 

lung  and  intestine  of  mice.   From  these  sites  they  can 
be  shed  to  the  outside  environment.   In  human  infections  studies  on  newborn 
of  chronically  infected  mothers  indicate  that  either  immune  paralysis  or 
tolerance  may  develop  when  congenital  transmission  occurs  during  chronic 
infection.   The  finding  of  a  toxin  in  the  course  of  the  serological  studies 
Is  noteworthy.   This  toxin  is  entirely  different  from  that  reported  previ- 
ously, about  which  there  is  considerable  doubt,  and  is  similar  to  sarcocystin 
or  to  that  from  coccidia.   Results  with  the  hemagglutination  test  have  been 
so  consistent  that  it  is  now  adopted  for  routine  diagnostic  use. 


LABORATORY  OF  BACTERIAL  DISEASES 

There  has  been  a  significant  change  in  the  research  program  of  the  Laboratory 
of  Bacterial  Diseases  during  the  past  year. 

PLEUROPNEUMONIA-       Because  of  the  growing  importance  of  the  pleuropneumonia- 
LIKE  ORGANISMS         like  organisms  in  human  disease,  the  real  need  for  basic 

studies  on  this  group  of  organisms,  and  the  long- 
standing interest  of  the  Laboratory  in  the  PPLO  and  the  L-forms  of  bacteria, 
a  new  research  program  of  basic  studies  on  the  PPLO  and  the  L-forms  of 
bacteria  has  been  initiated. 

To  date,  considerable  quantitative  growth  data  on  representative  strains 
has  been  accumulated,  and  some  methods  of  preparation  of  antigens  and  anti- 
sera  have  been  explored.   Of  particular  interest  are  preliminary  results  of 
the  use  of  certain  cell  fractions  as  erythrocyte  sensitizing  antigens.   If 
such  antigens  can  be  developed  in  quantity,  quantitation  of  immune  responses 
may  be  made  much  more  sensitive  and  accurate. 

INTRACELLULAR      The  studies  on  the  intracellular  parasitism  project  have 
PARASITISM        continued  in  the  same  general  area  as  previously,  that 

is,  on  antibody  production  in  vitro  of  cells  removed  from 
immunized  animals.   Comparative  studies  have  been  done  on  cells  from  the 
spleen,  lung,  and  peritoneal  cavity  of  guinea  pigs.   No  new  antibody  pro- 
duction was  detected  in  macrophages  perfused  from  the  lung.   Cells  from  the 
peritoneal  cavity  yield  better  results  in  our  experiments  than  those  from 
the  spleen.   The  cell  type  producing  antibody  is  still  uncertain.   These 
studies  are  being  continued. 
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LABORATORY  OF  PARASITE  CHEMOTHERAPY 

The  main  research  effort  continued  to  be  centered  on  overall  problems  in 
malaria.  However,  investigations  involving  parasitic  infections  in  general, 
with  special  emphasis  on  schistosomiasis,  intestinal  parasites  and  viruses 
were  pursued. 

MALARIA  -  HUMAN       The  prophylactic  effect  of  a  new  antimalarial  drug 

appears  promising.   Twenty-two  of  24  volunteers  given 
a  single  intramuscular  injection  of  CI-501,  5  mg/kg,  and  challenged  by  bites 
of  infected  mosquitoes  on  days  5  to  322  have  been  protected  against  vivax 
malaria  for  from  198  to  357  days.   Two  volunteers  became  infected  after  169 
days  and  341  days  following  mosquito  bites  on  days  167  and  322.   Four  volun- 
teers given  a  single  intramuscular  injection  of  the  same  compound,  CI-501, 
and  challenged  on  days  9  to  12  with  the  Southern  Rhodesian  strain  of 
Plasmodium  falciparum,  by  blood  inoculation,  became  infected.   Four  volun- 
teers challenged  on  day  5  (after  drug  injected)  by  mosquito  bites  were  pro- 
tected.  The  Southern  Rhodesian  strain  is  not  fully  sensitive  to  chlorguanide 
and  may  be  resistant  to  the  triazine.   Two  volunteers  challenged  with  the 
McLendon  strain  by  blood  inoculation  on  days  0  and  5  were  protected, 

A  number  of  malaria  strains  exhibit  resistance  to  chloroquine,  the  most 
important  of  modern  antimalarials.   The  Colombia  strain  of  P.  falciparum 
was  infective  for  mosquitoes  for  extended  periods  after  chloroquine  treat- 
ment which  would  cure  a  normally  sensitive  strain.   The  Thailand  strain  of 
P.  falciparum  was  resistant  to  chloroquine,  amodiaquine,  pyrimethamine  and 
chlorguanide  but  sensitive  to  the  suppressive  effect  of  quinine  and  to  the 
sporontocidal  effect  of  primaquine.   Two  cases  of  falciparum  malaria  acquired 
in  Brazil  were  resistant  to  several  normal  courses  of  therapy  with  chloro- 
quine.  One  patient  was  cured  by  higher  doses  of  chloroquine  and  one  was 
cured  by  a  ten-day  course  of  quinine  totalling  10  gm. 

MALARIA  -  SIMIAN       Continued  studies  of  the  susceptibility  of  man  to 

monkey  malaria  have  added  important  information. 
Serial  passages  of  the  M  strain  of  Plasmodium  cynomolgi  by  blood  inoculation 
have  been  made  in  volunteers  with  a  maximum  of  eight  passages  in  one  line. 
The  peak  parasitemia  was  not  strongly  correlated  with  passage  number  but 
the  highest  peak  parasitemia  (7200  per  cmm)  was  found  in  the  eighth  passage. 
In  a  smaller  series  of  sub inoculations  of  the  B  strain  the  highest  peak 
parasitemia  was  1150  per  cmm.   None  of  9  volunteers  infected  by  mosquito 
bite  relapsed  after  treatment  of  their  primary  attacks  with  quinine.   One 
of  three  volunteers  bitten  by  a  single  infected  mosquito  became  infected 
and  remained  positive  for  17  days. 

Two  of  three  volunteers  were  infected,  by  mosquito  bite,  with  a  strain  of 
P..  cynomolgi  recently  isolated  from  a  Malayan  pigtail  monkey.  The  infec- 
tions were  benign  and  parasite  counts  did  not  exceed  50  per  cmm. 

One  of  two  volunteers  bitten  by  Anopheles  freeborni  infected  with  Plasmodium 
brasilianum  became  positive  in  63  days.   This  is  the  first  known  infection 
of  man  by  a  New  World  simian  malaria. 
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Two  new  species,  Plasmodium  coatneyl  of  Macaca  Irus  and  a  tertian  parasite 
of  the  \diite-handed  gibbon  were  described.   The  former  is  a  tertian  para- 
site with  asexual  stages  like  P.  falciparum.   The  latter  resembles  Plasmodium 
vlvax  but  does  not  cause  enlargement  of  erythrocytes.   An  additional  new 
parasite  of  a  non-simian  host,  the  Malayan  flying  lemur,  also  has  been 
described. 

Infected  salivary  glands  of  Anopheles  freebornj^  Injected  into  a  rhesus 
monkey  produced  an  infection  of  P.  coatneyl  which  was  positive  on  the  15th 
day.   Anopheles  quadrimaculatus ,  A.  crucians  and  A.  walker 1  were  not  sus- 
ceptible to  P.  coatneyl.  Anopheles  freebornl  was  susceptible  to  P.  fieldl 
but  Anopheles  quadrimaculatus  was  not.   Anopheles  freebornl  and  Anopheles 
quadrimaculatus  were  susceptible  to  both  P.  gonderi  and  P.  inul. 

BIOCHEMICAL  STUDIES       Although  Plasmodium  berghei  is  susceptible  to  folic 

acid  antagonists  (amlnopterin,  amethopterin  and 
pyrimethamine)  PABA  is  a  complete  substitute  for  folic  acid  while  folic  acid 
is  only  a  partial  substitute  for  PABA.   Moreover  deficiency  of  folic  acid 
in  animals  supplied  with  adequate  PABA  favors  rather  than  inhibits  the 
parasites.   A  pyrimethamine  resistant  strain  of  P.  berghei  was  found  to 
have  an  Increased  need  for  PABA  and  an  Increased  sensitivity  to  sulfonamide. 
These  results  are  all  consistent  with  the  hypothesis  that  the  parasite  uses 
PABA  to  form  a  substance  similar  to  but  not  Identical  with  folic  acid  and 
that  resistance  to  pyrimethamine  Involves  a  change  in  the  nature  of  the 
folic  acid  analogue  utilized  in  the  metabolic  system  of  the  parasite. 

Pantothenic  acid  deficiency  as  well  as  pantothenic  acid  analogues  favor 
rather  than  inhibit  P.  berghei.   The  combination  of  deficiency  plus  antime- 
tabolite has  an  antimalarial  effect.   These  results  are  interpreted  as  mean- 
ing that  the  parasite  needs  pantothenic  acid  but  is  less  sensitive  to 
deficiency  than  the  host.   The  more  complete  deprivation  produced  by  the 
combined  effect  of  dietary  deficiency  and  antimetabolite  is  sufficient  to 
inhibit  the  parasite. 

The  ability  of  malarial  pigment  to  form  a  complex  with  chloroqulne  was  pre- 
dicted from  theory  and  confirmed  by  both  chemical  methods  and  bloassay.   The 
failure  of  chloroqulne  to  inhibit  the  incorporation  of  labelled  amino  acids 
and  the  affinity  of  hematln  for  chloroqulne  suggest  that  the  mode  of  action 
of  chloroqulne  may  Involve  degradation  of  hemoglobin  rather  than  a  synthetic 
process. 

IMMUNOLOGICAL      Fluorescent  antibody  techniques  have  revealed  that  anti- 
STUDIES  bodies  to  Plasmodium  malariae  appeared  between  the  15th 

and  28th  day  after  inoculation  and  persisted  until  the 
120th  day.  Antibodies  to  P.  falciparum  persisted  up  to  18  months  but  with 
a  decline  in  titer  by  the  12th  month.   Cross  reactions  between  P.  malariae 
and  P^.  falciparum  occurred. 
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FAR  EAST  RESEARCH  PROJECT       Four  species  of  simian  malaria  including 
STUDIES  IN  MALAYA  one  new  to  science  (P.  coatneyi)  have  been 

isolated  from  wild-caught  specimens  of 
Anopheles  hackeri  by  injection  of  sporozoites  into  uninfected  monkeys. 

A  wild  specimen  of  Anopheles  leucosphyrus  infected  with  P^.  inui  was  cap- 
tured in  the  act  of  biting  man.  Also  it  was  proved  that  Anopheles  bala- 
bacensis  introlatus  is  a  vector  of  monkey  malaria  and  other  studies  have 
shown  that  this  species  too  attacks  man  about  as  readily  as  it  attacks 
monkeys.   An  area  in  Cambodia  was  located  where  A.  balabacensis  balabacensis 
was  common.   The  attack  rate  on  monkeys  in  the  canopy  and  man  on  the  ground 
was  nearly  equivalent.   Infected  mosquitoes  were  found  and  identification 
studies  of  the  sporozoites  are  underway. 

Mansonia  uniformis  was  consistently  susceptible  to  experimental  infection 
with  two  strains  of  P.  cynomolgi,  but  sporozoites  did  not  regularly  appear 
in  the  salivary  glands  and  attempts  to  infect  monkeys  by  injection  of 
sporozoites  from  oocysts  have  failed.   Other  susceptibility  studies  with 
over  20  species  of  Malayan  Anopheles  showed  that  Anopheles  barbirostris, 
A.  umbrosus ,  and  A.  hyrcanus  were  not  very  susceptible  to  P.  cynomolgi 
bastianellii  vdiile  A.  macula tus,  A.  kochi  and  A.  sundaicus  were  very  sus- 
ceptible. A.  balabacensis  introlatus  was  highly  susceptible  to  P. 
cynomolgi  but  practically  insusceptible  to  P.  £.  bastianellii. 

About  40  inoculations  of  blood  from  aborigines  with  malaria  into  uninfected 
monkeys  have  not  revealed  strains  that  would  grow  in  monkeys. 

SCHISTOSOMIASIS        Three  of  104  compounds  tested  against  Schistosoma 

mansoni  were  active.   Two  were  less  active  derivatives 
of  Miracil  D  and  one  was  a  confirmatory  test  of  a  compound  produced  by  Abbott. 
Among  the  inactive  compounds  were  17  enzymes,  mostly  proteolytic. 

VIRUS-MOSQUITO  LARVAE     Larvae  of  Aedes  aegypti  and  Anopheles  albimanus 
ASSOCIATIONS  mosquitoes  acquired  Semliki  Forest  virus  from  an 

experimentally  contaminated  aquatic  environment. 
The  resulting  infections  in  adult  mosquitoes  were  of  low  titer  and  prevalence. 

INTESTINAL       Stilbazium  iodide  10  mg/kg  eliminated  Enterobius  vermicularis 
PARASITES        infection  in  children  and  Strongyloides  stercoralis  in  adults. 

It  was  moderately  effective  against  hookworm  and  Trichuris. 
Bephenium  gave  excellent  results  against  hookworm  and  dithiazanine  was 
highly  effective  against  Trichuris. 


LABORATORY  OF  INFECTIOUS  DISEASES 

This  group  of  investigators,  one  of  the  largest  in  the  Institute,  pursued 
important  studies  on  a  variety  of  infectious  processes.   These  ranged  from 
the  role  of  viruses  in  cancer,  the  viral  etiology  of  respiratory  disease, 
and  antibacterial  effects  of  sea  water  to  the  ecology,  immunology  and 
experimental  treatment  of  fungus  diseases. 

30 


ADENOVIRUS  TYPES  12  AND  18       Trentin's  discovery  that  type  12  adenovirus 
AS  CANCER  VIRUSES  caused  cancers  in  hamsters  was  promptly 

confirmed  and  his  findings  extended  as 
follows:  a)  Four  separate  freshly  isolated  strains  of  adenovirus  12  re- 
covered from  anal  swab  specimens  of  four  Washington,  D.C.,  infants  readily 
produced  similar  cancers  in  animals;  b)  The  oncogenic  activity  was  shown 
to  be  associated  with  replication  of  a  particle  inducing  a  unique  specific 
complement -fixing  antibody  to  adenovirus  12,  but  only  in  those  hamsters 
developing  cancer;  c)  type  18  adenovirus,  vAich  share  a  number  of  unique 
properties  with  type  12,  also  produced  similar  cancers;  d)  similar  fatal 
but  apparently  non-metastasizing  fibrosarcomas  were  produced  locally  within 
40  days  following  intraperitoneal,  intracerebral,  subcutaneous  and  intra- 
thoracic injections. 

Twenty-six  other  adenoviruses  have  not  produced  cancers  in  hamsters  during 
6  to  9  months  observation.   Children  infected  with  adenoviruses  12  and  18 
are  being  followed  and  studies  of  the  mechanism  of  adenovirus  oncogenesis 
in  animals  represent  more  recent  efforts. 

PAPILLOMA  VIRUSES       Common  complement-fixing  antigens  were  found  in 

bovine,  canine  and  rabbit  papillomas.   These  un- 
suspected relationships  suggest  a  search  for  a  similar  antigen  in  himian 
papilloma  viruses.   Interestingly  enough,  antibody  reactions  to  animal 
papillomas  can  be  demonstrated  in  human  serums.   Bovine  papillomas  were 
found  to  produce  subcutaneous  fibromas  in  hamsters  and  apparently  a 
specific  complement- fixing  antibody  response  as  well. 

NATURAL  HISTORY        The  natural  cycle  of  polyoma  virus  was  demonstrated 
OF  POLYOMA  VIRUS       previously  in  rural  (agricultural)  ecologies.   Grain 

storage  areas  on  farms  and  mills  provide  stable 
environments  suitable  for  harboring  large  and  dense  populations  of  Mus 
musculus  and  numerous  effective  portable  sources  of  polyoma  infection. 
Similar  results  were  obtained  in  surveys  of  grain  mills  in  Indiana,  Georgia 
and  Florida.   Polyoma  was  isolated  from  49  of  109  grain  specimens.   A  number 
of  other  virus  infections  were  detected  in  mice  in  all  these  areas.   Their 
importance  to  human  and  animal  health  is  unknown,  but  two  of  them,  reo- 
viruses  and  lymphocytic  meningitis  (LCM) ,  are  known  to  infect  man  and 
domestic  animals. 

RESPIRATORY  VIRUS         Much  of  the  current  activities  of  the  respiratory 
AND  VACCINE  STUDIES        program  are  now  directed  toward  development  of 

effective  respiratory  disease  vaccines.   Since 
the  programs  now  underway  involved  setting  up  new  commercial  contracts 
during  1962,  there  is  little  that  is  new  to  report  as  yet.   However,  im- 
portant new  observations  were  made  on  certain  respiratory  viruses  having 
direct  importance  to  the  vaccine  effort.   Volunteers  were  infected  when 
fed  adenoviruses  4  or  7  in  enteric  coated  capsules.   Selective  infection 
of  the  intestinal  tract,  while  bypassing  the  respiratory  tract,  provides 
a  sound  basts  for  pursuing  live  adenovirus  immunization.   Introduction  of 
live  virus  by  an  atypical  route  may  represent  a  solution  to  the  thorny 
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problem  of  adenovirus  iimnunoprophylaxis.   At  present,  effective  safe  adeno- 
virus vaccines  are  not  available  because  of  difficulties  in  producing  potent 
lots  of  adenovirus  material  free  of  simian  virus  (SV-40) . 

In  other  studies  naturally  occurring  reinfection  with  RS  virus  was  demon- 
strated in  adults.   This  is  an  important  finding  in  the  natural  history  of 
RS  infection.   It  also  poses  a  problem  regarding  vaccination  of  adults, 
since  upper  respiratory  illness  can  occur  despite  the  presence  of  high 
levels  of  neutralizing  antibody. 

COMPLEXITY  OF         Workers  in  LID,  along  with  scientists  in  other 

THE  RHINOVIRUSES       laboratories,  have  identified  at  least  40  different 

serotypes  and  the  end  is  not  in  sight.   Before  a 
rational  approach  to  vaccination  can  be  formulated,  the  rhinovirus  group 
must  be  completely  defined  and  the  importance  of  the  various  virus  sero- 
types established.   A  preliminary  analysis  of  our  volunteer  data  suggests 
that  neutralizing  antibody  may  be  only  moderately  effective  in  preventing 
rhinovirus  disease.   The  findings  also  suggest  that  reinfection  may  also 
be  of  importance  in  the  natural  history  of  the  rhinoviruses. 

MYCOPLASMA  AGENTS  IN       The  Eaton  agent  has  now  been  clearly  established 
RESPIRATORY  DISEASE        as  a  mycoplasma  (pleuropneumonia- like  organisms) 

instead  of  a  virus,  and  for  the  first  time  accu- 
rate, easily  performed  diagnostic  tests  for  Eaton  agent  pneumonias  have  been 
developed.   This  represents  the  first  association  of  a  mycoplasma  with  human 
respiratory  disease;  in  fact,  with  any  type  of  illness  in  man.   New  techniques 
for  recovery  of  Eaton  agent  on  artificial  media  has  provided  simple  methods 
for  isolating  the  PPLO  from  infected  individuals.   This  should  facilitate 
future  diagnostic  and  epidemiologic  studies.   Growth  of  the  organism  in 
broth  suspension  has  made  possible  the  preparation  of  a  specific  complement- 
fixing  antigen,  thus  simplifying  the  problem  of  serodiagnosis.   In  addition, 
it  provides  the  basis  for  growing  the  organism  in  bulk  culture  for  vaccine 
production.   It  was  found  that  a  soluble  hemolysin  of  Mycoplasma  pneumoniae 
(Eaton  agent)  completely  lyses  guinea  pig  red  cells,  vAiereas  this  property 
is  not  possessed  by  other  human  PPLO.   The  implications  of  this  finding  to 
quantitation  of  the  organism  and  to  identification  of  field  isolates  are 
obvious. 

In  collaboration  with  the  Laboratory  of  Clinical  Investigations,  infection 
of  antibody-free  volunteers  with  high  passage  artifically  propagated  M. 
penumoniae  was  undertaken.   Evidence  of  attenuation  was  obtained  in  this 
study.   There  were  no  illnesses  among  the  12  volunteers  thus  far  infected 
indicating  evidence  of  attenuation  of  the  strain.   These  findings  provide 
a  basis  for  pursuing  the  development  of  an  attenuated  live  mycoplasma 
vaccine. 
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VIRUS  INFECTIONS      A  serological  survey  for  viral  infections  in  leukemia 
AND  HUMAN  CANCER       patients  and  closely  matched  non-leukemic  controls, 

in  St.  Louis  Hospital,  Paris,  France,  revealed  evi- 
dence of  numerous  virus  infections.  Although  differences  in  virus  experi- 
ences were  observed  in  the  two  groups,  the  significance  and  possible  explana- 
tion for  these  differences  require  further  study. 

Cooperating  with  the  Laboratory  of  Clinical  Investigations,  NCI,  and  the 
Human  Cancer  Virus  Task  Force,  comprehensive  collections  of  serum  specimens 
from  patients  with  all  types  of  cancer  were  begun.  A  serum  center  similar 
to  that  set  up  with  NINDB  for  the  study  of  birth  defects  is  planned  in  con- 
junction with  the  new  cancer-virus  facilities  proposed  for  our  collaborative 
studies  with  NCI. 

CANCER  VIRUSES  IN  In  1959,  it  was  pointed  out  that  studies  on 

VACCINES  AND  FOODSTUFFS      polyoma  and  extraneous  viruses  in  cell  systems 

and  natural  ecologies  held  serious  implications 
for  viral  vaccines,  particularly  live  vaccines.  The  simian  SV-40  virus  was 
reported  by  others  in  poliovirus  vaccines  in  1961.  Subsequently,  its  onco- 
genic behavior  in  hamsters  and  in  cultures  of  human  cells  was  demonstrated. 
In  1961,  widespread  contamination  of  cereal  grains  used  for  human  as  well  as 
domestic  animal  nutrition  with  polyoma  and  other  viruses  of  the  house  mouse 
was  reported. 

Recently,  the  frequent  presence  of  chicken  lymphomatosis  virus  in  fertile 
eggs  was  reported.  This  has  caused  a  "background  noise"  problem  in  chick 
embryo  virus  study  systems.  It  also  poses  a  problem  to  those  concerned  with 
the  safety  of  virus  vaccines  made  in  chick  embryo  tissues  and  with  the  purity 
of  widely  used  food  staples. 

PACIFIC  RESEARCH        In  the  summer  of  1962,  a  new  laboratory,  the  Pacific 
LABORATORY,  HAWAII       Research  Section,  was  established  in  Honolulu, 

Hawaii,  as  a  separate  section  of  LID  for  the  primary 
purpose  of  studying  eosinophilic  meningitis  in  the  Pacific  area.   Further 
evidence  that  the  widespread  occurrence  of  eosinophilic  meningitis  in  the 
Pacific  area  (especially  in  French  Polynesia)  may  be  due  to  Anglos trongylus 
canton ens is,  a  parasite  of  rats,  was  acquired  by  demonstrating  the  ability 
of  larval  forms  to  invade  the  brains  of  rhesus  monkeys.   Cases  continued  to 
occur  in  French  Polynesia  during  1962. 

RUBELLA  VIRUS  ISOLATION      Collaborative  work  with  NINDB  not  only  con- 
IN  TISSUE  CULTURES  firmed  preliminary  observations  of  the  Walter 

Reed  Army  Institute  of  Research  group  on  the 
isolation  of  rubella  virus,  but  helped  establish  the  viruses  as  the  cause 
of  rubella.   The  latter  was  achieved  by  sero- epidemiological  studies  and  by 
the  induction  of  rubella  in  volunteers  shown  by  serological  tests  to  be 
susceptible  before  inoculation.   Immune  volunteers  did  not  develop  the 
disease.   Very  recent  preliminary  results  suggest  that  inactivitated  rubella 
vaccines  will  prevent  the  experimental  induction  of  rubella  in  susceptible 
volunteers. 
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ENTEROVIRUS  STUDIES       The  properties  and  natural  behavior  of  enteroviruses 

received  considerable  investigation  in  1962.   ECHO 
virus  type  II  was  shown  in  Junior  Village  to  be  associated  with  a  diarrheal 
illness  in  infants.  A  number  of  enteroviruses  were  shown  to  contain  hemagglu- 
tinins which  greatly  simplified  their  typing  and  classification.   Five  newly 
recognized  viruses  (with  entero-rhinovirus  properties)  were  characterized 
and  submitted  for  classification  to  the  American  Enterovirus  Committee. 
Fifty  more  strains  of  reovirus  were  identified  from  feces  of  cattle;  most 
were  types  as  reovirus  types  1  and  3.   Inoculation  of  human  volunteers  with 
bovine  reoviruses  produced  infection,  but  no  recognizable  disease. 

ANTI-BACTERIAL  EFFECT       In  the  attempt  to  identify  the  macromolecule  in 
OF  SEA  WATER  sea  water  vAiich  is  lethal  for  staphylococci,  it 

was  found  that  the  activity  is  lipase-sensitive. 
This  suggests  that  a  lipid  is  the  antibiotic-like  conq)ound.   This,  except 
for  a  few  steroids,  is  the  first  time  this  class  of  compounds  have  been  im- 
plicated in  such  activity. 

STUDIES  ON  The  electron-transport  system  of  Hydrogenomonas  has 

HYDROGENOMONAS        been  broken  down  further  into  its  component  parts  and 

it  is  now  known  that,  following  the  reduction  of  DPN 
by  H2,  the  reduced  nucleotide  is  oxidized  via  a  flavin,  vit  K3  (menadione) 
and  a  cytochrome.   Some  purification  of  menadione  reductase  has  been  achieved. 
It  is  emphasized  that  all  of  these  enzymes  in  the  complex  are  soluble,  thus 
making  investigation  of  the  linkage  between  oxidation  and  phosphorylation 
more  amenable  to  study. 

SIDEROPHILIN       Carbon  dioxide  has  been  found  to  be  essential  for  the 

formation  of  the  siderophilin-iron  chelators  and  indica- 
tions are  that  only  the  2  Fe:l  siderophilin  complex  is  formed.  Improved 
methods  of  purification  of  biologically  active  siderophilin  have  been  de- 
vised and  using  such  preparations,  further  observations  have  been  made  on 
the  time  sequence  of  the  uptake  of  Fe  by  reticulocytes  following  erythro- 
poietic stimulation.  A  new  immunological  method  for  the  determination  of 
small  amounts  of  siderophilin  has  been  worked  out. 

BACTERIOPHAGE  TREATMENT      Studies  on  the  utilization  of  specific 
FOR  URINARY  INFECTIONS       bacteriophage  for  the  treatment  of  urinary 

tract  infections  refractory  to  antibiotic 
therapy  have  been  continued.   Of  clinical  significance  is  the  fact  that, 
following  phage  treatment,  the  urine  was  initially  cleared  of  an  antibiotic- 
resistant  pathogen.   After  as  much  as  30  days  later,  bacilluria  re-occurred, 
this  time  with  a  different  pathogen,  but  now,  in  a  high  percentage  of  cases, 
the  new  offending  cell  was  sensitive  to  those  antibiotics  initially  found 
to  be  ineffective. 

DETOXIFICATION       Detoxification  studies  have  progressed  further  on 

potential  tuberculostatic,  fungistatic,  parasiticidal, 
viricidal  and  antitumor  agents.   The  antiviral  activity  extracted  from 
various  molluscs  has  been  characterized  as  an  acetylneuraminic  acid- 
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glycoprotein  composed  of  sugars,  sialic  acid  and  18  amino  acids.   Pyridyl- 
and  guanyl-hydrozones  have  been  tested  for  antitumor  activity  and  have 
passed  various  preliminary  tests  carried  out  by  the  Cancer  Chemotherapy 
Screening  Center. 

CELL  WALL       By  the  use  of  the  immunofluorescence  technique,  it  has  been 
FORMATION       found  that  new  cell  wall  is  laid  down  in  a  diffuse,  inter- 
calated manner  in  the  gram-negative  Salmonella  typhosa  as 
opposed  to  the  polarized,  sharply  demarcated  partitioning  in  the  gram- 
positive  Streptococcus  pyogenes.   The  same  techniques  have  been  used  to 
follow  formation  of  protoplasts  induced  by  penicillin  in  S^.  typhosa.   Fine 
structure  of  walls,  membrane  and  protoplasm  are  being  studied  by  electron 
microscopy  using  negative  staining,  shadowing  and  thin-sectioning. 

The  mechanism  of  the  long-chain  phenomenon  induced  by  type-specific  anti-M 
antibody  has  been  investigated  further  and  the  location  of  the  M  protein, 
using  immunofluorescence,  has  been  verified  as  being  more  significant  than 
the  group  antigen.  After  removal  of  the  M  substance  by  trypsin,  new  M  pro- 
tein was  laid  down  only  in  areas  of  new  cell-wall  formation,  thus  indicating 
that  M  substance  is  not  resynthesized  by  non-proliferating  cells. 

ENVIRONMENTAL  SOURCES        The  presence  of  Cryptococcus  neoformaog  in 
OF  INFECTION  IN  MYCOSES       pigeon  manure,  has  significance  as  evidence 

accumulates  that  man  may  frequently  be  exposed 
to  this  fungus  and  that  most  cases  of  cryptococcosis  may  be  mild  respiratory 
infections  instead  of  fatal  central  nervous  system  disease.   In  one  sample 
of  pigeon  manure  were  found  50,000,000  viable  C.  neoformans  cells.   When 
C.  neoformans  cells  are  plated  directly  from  pigeon  manure  instead  of 
obtained  by  mouse  passage,  it  is  apparent  that  strains  vary  widely  in 
mouse  virulence  just  as  strains  from  human  disease  vary.   This  point  is 
being  examined  more  citically  by  testing  several  strains  from  a  given 
sample  and  from  samples  of  diverse  origin.   Absence  of  Histoplasma  from 
pigeon  manure,  in  which  Cryptococcus  is  so  abundant,  seems  to  lend  circum- 
stantial support  to  the  belief  that  there  is  a  common,  self-limited, 
respiratory  form  of  cryptococcosis.   This  concept,  although  not  generally 
acknowledged,  is  probable,  and  would  align  cryptococcosis  with  other  mycoses 
of  respiratory  origin. 

CHEMOTHERAPY       Poor  or  erratic  response  of  patients  with  systemic  mycoses 
OF  MYCOSES         to  therapy  indicates  an  urgent  need  for  better  antimycotic 

agents.   A  compound,  X-5079C,  which  was  tested  first  in 
this  laboratory  and  has  had  encouraging  clinical  trials,  is  not  yet  available 
in  sufficient  quantity  for  final  evaluation,  especially  with  respect  to  re- 
lapses.  Fifty  drugs  and  antibiotics  have  been  tested  J^  vivo  and  17  drugs 
by  conventional  in  vitro  tests.   None  of  these  appears  to  merit  clinical 
trial.  An  improved  method  of  measuring  ^  vitro  sensitivity  of  Cryptococcus 
neoformans  to  Amphotericin  B  minimizes  error  due  to  decay  of  Amphotericin  B 
and  indicates  an  inhibitory  level  of  0.05  ug/ml  for  most  strains  of  C. 
neoformans  from  human  cases.   This  is  many  times  the  sensitivity  formerly 
recognized  and  is  more  consistent  with  clinical  findings  and  therapeutic 
effect. 
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PHYSIOLOGY  OF  Three  strains  of  Coccidioides  immitis  have  now 

COCCIDIOIDES  IMMITIS       been  cultivated  serially  in  the  spherule  form 

in  a  defined  medium.   The  metabolism  of  mannitol 
by  strain  M-11  has  been  studied  since  the  two  modifications  of  this  strain 
differ  in  their  ability  to  use  mannitol  as  a  carbon  source.   Cell-free 
extracts  of  both  the  mycelium  and  spherules  have  been  found  capable  of 
dehydrogenation  of  mannitol-6-phosphate  but  not  of  mannitol.   The  dehydro- 
genase is  active  in  extracts  of  glucose  grown  cells  suggesting  that  mannitol- 
6-phosphate  is  a  normal  metabolite  in  these  cells.   Presumptive  evidence  has 
been  obtained  for  the  existence  of  mannitol  within  the  cells  of  this  fungus. 
Since  the  spherule  form  does  not  grow  on  mannitol,  the  inference  is  that 
there  is  a  difference  in  permeability  or  transport  with  respect  to  mannitol 
in  the  two  forms  of  this  fungus. 

IMMUNITY  IN  THE  MYCOSES      Using  mice  experimentally  infected  with  Candida 

albicans  nonspecific  factors  influencing 
immunity  were  investigated.   A  sublethal  infection  with  C.    albicans  protected 
mice  against  a  later  challenge  infecting  dose.   Killed  cells  of  C.  albicans, 
other  species  of  Candida  and  nonpathogenic  fungi  did  not  afford  this  protec- 
tion, although  killed  cells  of  Coccidiodes,  Histoplasma  and  Blastomyces  did 
give  some  protection.   Plated  tissues  from  mice  killed  at  intervals  during 
the  experiments  showed  a  decreased  Candida  population  in  the  protected  mice. 
X-radiation  of  mice  and,  to  less  degree,  thorotrast  injections  blocked  the 
protection.   Serum  of  mice  which  received  sublethal  infections  with  C. 
albicans  or  killed  Coccidioides  and  Freund's  adjuvant  decreased  growth  of 
C.  albicans  in  vitro.   The  type  of  protection  studied  is  nonspecific  in 
nature  and,  although  serum  factors  may  contribute,  the  cells  of  the  retic- 
uloendothelial system  appeared  to  play  the  major  role. 

CRYPTOCOCCUS      Limited  use  of  an  antigen  prepared  from  ruptured  cells 
ANTIGEN  of  Cryptococcus  neoformans  has  induced  delayed  dermal 

reactions  in  4  of  9  patients  with  active  cryptococcosis, 
14  of  16  patients  with  inactive  or  cured  cryptococcosis,  8  of  17  patients 
with  various  systemic  mycoses,  and  15  of  22  "normal"  volunteers.   An  analysis 
of  other  fungal  skin  tests  and  serologic  studies  suggests  that  cross  reactions 
with  the  other  major  systemic  mycoses  is  not  an  important  factor  in  causing 
this  high  incidence  of  hypersensitivity.   The  test  appears  to  be  specific 
in  animals  and  evaluation  of  its  significance  in  man  is  being  attempted.   If 
the  high  percentage  of  reactors  in  a  normal  human  population  is  a  specific 
test  of  hypersensitivity  to  Cryptococcus  and  is  evidence  of  exposure  to 
Cryptococcus  with  resultant  subclinical  and  immunizing  infection,  it  will 
greatly  clarify  and  expand  knowledge  of  the  epidemiology  of  cryptococcosis. 
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The  Collaborative  Program  of  the  Institute  was  formally  established  in 
1962  and  consists  at  present  of  the  Associate  Director's  Office  and  two 
branches,  the  Research  Reference  Reagents  Branch  and  the  Vaccine  Development 
Branch.   The  Collaborative  Program  of  this  Institute  may  be  defined  at  this 
time  as  those  structured  research  activities  directed  toward  biological  prod- 
uct development  requiring  the  coordination  of  intramural  and  extramural 
research,  fiscally  administered  by  means  of  contract  and  monitored  by  project 
officers.   Participating  scientists  represent  different  institutional  settings 
involving  Government,  university,  industrial,  and  hospital  laboratories.   The 
coordination  resides  not  only  at  the  laboratory  level  but  also  in  administra- 
tive support  with  mutual  representation  on  advisory  boards  for  both 
operational  branches.   These  activities  are  a  significant  advance  in  this 
Institute's  attempt  to  reduce  the  lag  period  between  the  discovery  of  basic 
research  information  and  its  application  to  human  welfare. 

Vaccine  Development  Branch 

The  goals  of  basic  research  in  elucidating  the  role  of  viruses 
responsible  for  respiratory  disease  are  gradually  being  accomplished.   How- 
ever, there  remains  a  wide  gap  in  the  application  of  this  knowledge  in  terms 
of  the  development  of  vaccines  against  respiratory  disease  that  can  be  placed 
in  the  hands  of  practicing  physicians.   In  spite  of  the  multiplicity  of  known 
viruses  implicated  in  this  problem  and  the  recognized  complexity  of  virus 
vaccine  development,  preventive  vaccines  still  offer  the  most  practical  pros- 
pect for  eventual  control  of  acute  respiratory  disease.   In  order  to  eventually 
achieve  the  ultimate  or  long  range  goal  of  developing  a  multipurpose  vaccine 
product  which  will  protect  the  total  population,  much  additional  research  must 
be  accomplished.   With  the  knowledge  available,  however,  it  should  be  possible 
to  attain  the  more  immediate  goals  which,  while  further  defining  the  ultimate 
objectives,  will  provide  protection  to  the  more  susceptible  segments  of  the 
population. 

In  February  of  1962  an  advisory  Board  for  Vaccine  Development  was 
appointed  to  provide  program  guidance  and  to  recommend  and  review  research 
contract  projects.   The  Board  recommended  that  the  initial  efforts  of  the 
vaccine  development  program  be  confined  to  concentrating  and  purifying  viral 
antigens  which  can  be  used  singly,  or  in  combination,  to  protect  those  segments 
of  the  population  in  which  respiratory  disease  has  been  clearly  defined. 
During  the  past  year  a  two-phase  assault  on  these  objectives  was  begun:   the 
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first  was  the  establishment  of  facilities  for  the  development  and  production, 
through  commercial  pharmaceutical  research  groups,  of  high-titer  antigens  for 
use  in  prototype  vaccines;  beginning  in  April  1962,  research  contracts  were 
awarded  for  the  development  of  vaccine  products  against  those  agents  known  to 
cause  the  most  serious  respiratory  illnesses  of  children,  and  against  other 
agents  seriously  affecting  the  health  of  military  and  aged  population  groups; 
the  second  phase  was  the  establishment  of  clinical  testing  centers  for  anti- 
genic evaluation  of  the  vaccines  in  selected  controlled  population  groups. 

These  "vaccine  evaluation  centers"  are  designed  to  develop  a  nucleus 
of  trained  manpower  and  laboratory  resources  needed  for  both  small  scale 
clinical  testing  of  prototype  vaccines  and  the  eventual  large  scale  clinical 
testing  and  field  trials  of  successful  vaccine  products.   While  expanding  the 
required  laboratory  and  epidemiological  competence,  a  sero-epidemiological 
assessment  of  the  incidence  of  virus  respiratory  disease  will  be  made  of  the 
study  populations.   Additional  contract  projects  are  planned  for  both  phases 
of  the  program  but  special  efforts  will  be  made  to  establish  and  support 
additional  centers  during  the  coming  year  in  order  for  these  to  develop  and 
train  the  staffs  necessary  to  conduct  the  surveillance  of  the  expanded  popula- 
tion groups  needed  to  sustain  the  momentum  of  the  production  phase  of  the 
program. 

One  major  deterrent  to  the  success  of  this  program  is  the  limitation  of 
staff  support  necessary  to  provide  technical  direction  and  continual  review  of 
the  contract  programs.   Rapid  advances  in  the  technology  of  virus  research 
make  it  impossible  to  provide  this  support  through  the  employment  of  full-time 
technical  project  officers  since  the  technical  project  officers  must  actively 
participate  in  bench  research  in  order  to  remain  current.   At  present,  intra- 
mural research  investigators  in  the  Laboratory  of  Infectious  Diseases  have 
been  assigned  collateral  duties  as  project  officers  and  are  provided  the  basic 
laboratory  support  necessary  to  sustain  the  program.   This  collaboration  is  an 
attractive  feature  of  the  program,  since  it  affords  the  contractors  an  oppor- 
tunity for  active  collaboration  with  the  recognized  scientific  competence  of 
this  Institute's  virologic  research  group.   The  success  of  this  program, 
therefore,  depends  in  a  large  measure  upon  the  base  support  of  the  Institute's 
intramural  program.   In  order  to  sustain  this  relationship,  it  will  be 
necessary  to  augment  the  program  with  additional  scientific  manpower  and 
support  which,  while  contributing  to  the  intramural  research  program,  can 
provide  technical  project  officers  for  the  Vaccine  Development  Program. 

During  November  1962,  the  Vaccine  Development  Branch  was  established 
under  Collaborative  Research  activities  to  provide  support  to  the  vaccine 
development  program. 

Research  Reference  Reagents  Branch 

The  last  few  years  have  brought  rapid  advances  in  knowledge  concern- 
ing the  relationship  of  viruses  to  human  illness.   Nearly  200  virus  types 
from  man  and  many  additional  ones  from  animals  have  now  been  identified. 
New  viruses  are  being  isolated  at  a  rapid  rate,  and  their  relationship  to 
disease  processes  is  being  studied  by  an  increasing  number  of  investigators. 


Because  the  specific  reagents  (antigens  and  antisera)  required  for  accurate 
identification  of  viruses  generally  are  not  available  in  adequate  quantities 
through  commercial  or  other  sources,  virologists  have  been  forced  to  make 
their  own  reagents  or  to  obtain  them  from  other  laboratories  by  exchange. 
This  is  an  inefficient  use  of  research  time  and  imperils  the  comparability 
of  results  between  laboratories  since  reliable  reagents  for  identification 
frequently  are  not  available  to  all  laboratories. 

The  Virus  Reagents  Program  has  been  developed  to  meet  this  situation 
by  providing  to  research  workers  a  series  of  standardized  reference  reagents. 
Arrangements  are  in  progress  for  endorsement  of  these  preparations  by  the 
World  Health  Organization  as  international  reference  reagents.   Thus  a 
mechanism  has  been  established  to  insure  the  comparability  of  virus  identi- 
fication by  laboratories  throughout  the  world. 

Through  contracts  and  grants,  the  Program  enlists  the  services  of 
academic  or  commercial  organizations  with  scientific  staffs  competent  to 
produce  and  test  these  highly  specialized  products.   Independent  testing 
both  by  the  producer  and  by  a  second  laboratory  assure  the  quality  of  the 
reagents.   Heavy  demands  are  made  on  the  intramural  staff  of  the  Institute 
to  provide  supporting  laboratory  services  necessary  for  specialized  testing, 
production  of  seed  stocks,  and  other  services. 

To  guide  the  Program,  a  Board  for  Virus  Reference  Reagents  was 
established  in  1962.   Its  members  represent  the  various  interested  Institutes 
and  hence  can  interpret  to  the  Program  the  requirements  of  all  units  of  the 
National  Institutes  of  Health  in  meeting  their  needs  for  viral  reagents. 
Technical  advice  in  developing  specifications,  reviewing  contract  proposals, 
and  resolving  production  problems  is  provided  by  advisory  panels  composed  of 
outstanding  research  virologists:   the  Panel  for  Respiratory  and  Related 
Viruses  (formerly  the  Adenovirus  Committee  of  this  Institute) ;   the  Panel 
for  Enteroviruses  (formerly  the  Enterovirus  Committee  of  the  National  Cancer 
Institute);  and  a  newly  established  Panel  for  Arthropod-borne  Viruses.   It 
should  be  noted  that  the  enterovirus  segment  of  the  present  program  was  trans- 
ferred from  the  National  Cancer  Institute  to  the  National  Institute  of  Allergy 
and  Infectious  Diseases  in  July  1962. 

Solid  progress  in  the  achievement  of  the  Program's  goals  has  been 
made  during  1962.   Eight  contracts  and  one  grant  totaling  about  one  and 
one-half  million  dollars  have  been  in  operation  during  the  year.   A  storage 
and  distribution  facility  is  now  being  established,  and  availability  of  many 
reagents  under  a  well -developed  distribution  policy  will  be  announced  to  the 
scientific  community  about  March  1963.   Antisera  for  over  60  enterovirus 
types  have  been  produced.   Some  of  these  are  now  ready  for  distribution,  and 
packaging  of  the  remainder  is  about  to  be  undertaken.   Antigens  and  antisera 
will  soon  be  available  for  18  types  of  human  adenoviruses.   In  addition, 
reagents  for  about  40  other  respiratory  viruses,  including  the  influenzas, 
parainfluenzas,  and  other  related  viruses  already  are  in  production.   Speci- 
fications are  being  prepared  for  large-scale  production  of  reagents  for  11 
types  of  arthropod-borne  viruses. 
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Summary  of  Research  Program 
Calendar  Year  1962 
Laboratory  of  Clinical  Investigations 

This  is  the  third  year  of  operation  of  the  Laboratory  under  the 
present  Clinical  Director,   During  this  time  a  number  of  new  programs  have 
been  initiated,  notably  that  of  Clinical  Immunology,  under  Dr.  Howard  Goodman; 
Respiratory  Viral  Disease  in  Volunteers  with  Drs.  Robert  Couch,  Julius  Kasel 
and  Vernon  Knight,  and  collaborators  from  the  Laboratory  of  Infectious 
Diseases;  Malaria  with  Drs.  George  Hill  and  Sanford  Kuvin,  and  Dr„  John  Tobie, 
Laboratory  of  Immunology;  Leprosy,  Drs.  Richard  Adler,  Hill,  Knight  and 
Dr.  Y.  T.  Chang,  Institute  of  Arthritis  and  Metabolism;  and  Mechanisms  of 
Host  Response,  Dr.  Sheldon  Wolff.   In  addition,  strong  programs  continue  in 
systemic  fungus  disease,  biochemistry,  immunology,  and  other  activities  pre- 
viously in  operation. 

The  principal  change  in  staff  this  year  was  the  departure  of  Dr.  John 
Utz  in  July  for  a  year  of  study  at  Pasteur  Institute.   Dr.  John  Bennett  is 
acting  head  of  the  fungus  disease  program  in  his  absence.  Miss  Rose  Lieberman 
made  a  three  month  tour  of  some  European  laboratories  this  fall. 

A  program  of  extended  appointments  for  Clinical  Associates,  previously 
announced,  has  been  implemented.   This  year  there  are  three  third-year  men. 
Next  year  two  of  the  three  will  remain  as  fourth  year  staff  members.   The 
third  will  join  the  staff  of  the  Laboratory  of  Immunology,  Next  year  there 
will  also  be  three  third  year  men  from  this  year's  second  year  group.  A 
fourth  man  from  that  group  will  spend  a  third  year  in  the  Laboratory  of 
Immunology.   One  of  the  present  second  year  staff.  Dr.  Adler,  will  begin  a 
two  year  appointment  in  the  International  Health  Program  assigned  to  the 
Leprosy  Sanitariimi  in  Cebu,  Phillipine  Islands,  under  sponsorship  of  the 
American  Leprosy  Foundation.   This  experience  has  been  prepared  for  by 
Dr.  Adler 's  participation  in  our  first  year  of  leprosy  investigation  at  the 
Clinical  Center,  utilizing  three  patients  sent  to  us  by  Dr„  Fernando  Latapi 
and  DTo  Jose  Barba  Rubio  of  Mexico  City  and  Guadalajara,  Mexico. 

Treatment  of  non-neoplastic  diseases  with  purine  antimetabolites. 

In  recent  months  a  significant  new  trend  in  medical  therapy  has 
developed  in  which  cases  of  nephrosis,  of  the  type  classified  as  of  unknown 
etiology,  have  been  greatly  benefited  by  treatment  with  one  of  the  purine 
antimetabolites,  6-thioguanine  (6-TG).   In  addition  to  nephrosis,  patients 
with  chronic  hepatitis  and  systemic  lupus  erythematosus  have  now  been  treated 
with  some  favorable  results. 

At  present  two  patients  who  had  received  long  courses  of  steroid 
therapy  with  varying  degrees  of  response  and  many  of  the  toxic  consequences 
of  steroid  treatment  have  shown  complete  remission  from  nephrosis  on  6-TG 
treatment  alone.   In  one  case,  an  adult  male,  whose  condition  was  considered 
hopeless,  restoration  to  apparent  good  health  and  return  to  full  employment 
have  occurred.   He  has  been  well  for  more  than  one  year  since  treatment.   The 
other  patient,  a  14  year  old  girl,  whose  appearance  was  greatly  marred  by  the 


plethora,  striae,  and  rotundity  characteristic  of  high-dose  steroid  treatment, 
has  returned  to  a  normal  appearance  in  association  with  complete  remission  of 
nephrosis  following  a  short  course  of  6-TG.   She  relapsed  and  was  given  longer 
treatment  with  a  second  remission. 

Two  other  patients  have  had  remission  of  nephrosis  with  6-TG  in 
association  with  continued  low  dosage  of  steroid  (much  less  than  required 
earlier).  Four  patients  whose  illness  had  become  resistant  to  steroid 
failed  to  respond  to  6-TG.   It  cannot  yet  be  determined  whether  this  is  due 
to  an  advanced  and  irreversible  pathologic  process  or  whether  "idiopathic" 
nephrosis  is  more  than  one  kind  of  disease. 

Several  patients  with  hepatitis  were  given  6-TG  but  presumably  because 
of  their  disease,  they  are  very  sensitive  to  its  toxic  effects  (see  below). 
Nevertheless,  one  adolescent  male  has  apparently  undergone  remission  after 
6-TG  treatment.  One  patient  with  systemic  lupus  improved  with  6-TG,  relapsed 
and  then  improved  on  retreatment.  This  sequence  was  repeated  three  times. 

The  agent  is  highly  toxic.   There  is  a  considerable  variation  in 
threshold  of  tolerance,  and  toxic  effects  consist  principally  of  agranulo- 
cytosis and  thrombocytopenia,  at  which  time  severe  infection  can  be  a 
further  complication.   One  severe  episode  of  toxicity  has  occurred  complicated 
by  gram-negative  bacteremia.   The  patient  recovered.  There  is  some  evidence 
that  the  drug  produced  a  transient  visual  field  defect  in  one  patient „ 

A  study  in  rabbits  was  undertaken  of  the  effect  of  6-TG  on  protein 
synthesis  and  antibody  formation.   It  revealed  a  significant  reduction  in 
serum  gamma  globulin  following  6-TG  and  an  associated  significant  reduction 
in  i so -hemagglutinin  titers.   The  latter  findings  were  in  agreement  with  a 
reduction  in  similar  titers  in  the  nephrotic  patients  given  6-TG. 

Many  observers  believe  that  some  cases  of  nephrosis,  hepatitis,  lupus, 
some  anemias,  and  a  number  of  other  diseases  are  due  to  the  effect  of  anti- 
body produced  in  the  host  to  its  own  body  constituents  such  as  liver,  kidney, 
platelets,  connective  tissue,  etc.   The  initiation  of  such  a  reaction  could 
depend  upon  a  viral  infection  as  in  hepatitis,  but  in  other  situations  no 
adequate  explanation  is  available.  The  rationale  for  the  effect  of  6-TG, 
at  present,  is  that  it  suppresses  protein  biosynthesis  in  cells  which  form 
antibody  globulins,  thus  preventing  damage  to  host  tissue  from  antigen- 
antibody  combination.   The  findings  in  patients  and  in  the  rabbit  studies 
are  consistent  with  this  concept,  although  possible  anti -inflammatory  effects 
of  6-TG  are  also  being  investigated. 

From  the  limited  studies  now  available  it  is  difficult  to  predict 
the  benefits  of  this  new  therapeutic  approach  to  a  group  of  diseases  pre- 
viously treated  with  only  modest  success.  The  tendency  to  relapse  already 
evident  in  some  cases  and  the  pronounced  hematologic  and  probably  other 
toxic  effects  suggest  some  limits  to  the  usefulness  of  the  present  agents. 
Nevertheless,  two  important  points  are  already  clear;  first,  a  new  principle 
of  therapy  has  been  demonstrated  which  is  worthy  of  a  careful  follow-up; 
secondly,  the  fact  that  remissions  can  be  achieved  with  antimetabolite 
administration  in  diseases  of  unknown  etiology  opens  a  new  avenue  for 
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investigation  of  the  pathogenesis  of  these  diseases.  Both  points  are  under 
further  study. 

Studies  of  respiratory  viral  agents  in  normal  volunteers. 

The  use  of  prisoner  volunteers  in  the  study  of  viral  respiratory 
agents  was  begun  two  and  one-half  years  ago.  More  than  500  men  have  come 
to  the  Clinical  Center  for  these  studies,  241  this  year.  Much  credit  for 
the  successful  operation  of  this  program  goes  to  the  staff  of  the  Clinical 
Center  who  have  done  an  exceptional  job  of  recruitment  of  volunteers.  No 
less  credit  and  great  gratitude  are  due  numerous  officials  of  the  Bureau  of 
Prisons  for  their  generosity  with  their  time  and  facilities.  We  believe 
the  very  considerable  scientific  benefits  of  this  program  justify  the 
enthusiasm,  expense,  and  work  entailed  by  it. 

Inoculation  with  viral  aerosol. — ^A  long-standing  criticism  of  volun- 
teer experiments  has  been  the  large  doses  of  virus  required  to  produce 
infection  and  illness,  and  the  difficulty  of  accurate  estimation  of  retained 
dose  and  site  of  inoculation  when  virus  was  given  by  coarse  spray  or  naso- 
pharyngeal instillation.  During  the  past  year  one  of  the  considerable  develop* 
ments  of  the  program  has  been  the  administration  of  a  respiratory  viral  agent 
in  a  sub-micron  size  aerosol.   This  has  permitted  a  rather  precise  estimate 
of  the  small  dose  of  virus  required  to  produce  virus  infection,  illness,  and 
antibody  response.   It  has  allowed  comparison  of  the  characteristics,  of 
disease  produced  by  lower  pulmonary  tract  inoculation  with  that  of  the  upper 
tract,  and  is  now  leading  to  studies  directed  at  answering  the  question  of 
what  is  the  mechanism  of  natural  airborne  spread  of  respiratory  viral  disease. 

In  the  studies  undertaken  with  the  staff  of  the  Biological  Laboratories 
at  Fort  Detrick,  Coxsackie  A-21  (Coe  agent)  has  been  found  to  produce  disease 
(ID50)  with  sub-micron  size  aerosol  particles  with  28  TCID5Q  per  volunteer  in 
a  10  liter  inhalation.  The  95  per  cent  confidence  limits  are  16  to  63  TCID^q. 
The  smallness  of  this  dose  is  emphasized  when  it  is  recalled  that  only  about 
50  per  cent  of  the  dose  is  retained. 

The  equipment  for  this  work  was  developed  at  Fort  Detrick.   Inoculation 
is  quickly  and  simply  performed  in  a  truck  semi -trailer  which  contains  all 
of  the  necessary  equipment  and  is  brought  to  the  Clinical  Center  for  this 
purpose.   It  is  apparent  that  this  same  equipment  could  be  modified  easily 
to  provide  rapid  and  accurate  inhalation  of  viral  vaccines,  and  in  view  of 
the  stability  of  small  particle  aerosol  clouds,  it  is  apparent  that  larger 
scale  inoculation  would  require  only  modification  of  the  equipment  along 
lines  already  well-understoodo  Part  of  the  future  effort  in  this  program 
will  be  concerned  with  vaccine  development. 

Anti -viral  therapy. --In  what  is  hoped  may  become  a  larger  effort 
three  anti -viral  substances  have  been  tested  in  volunteers  this  year.   The 
agent  reported  by  Kaufman  to  be  effective  in  herpetic  conjunctivitis, 
5-iododeoxyuridine,  was  found  to  be  ineffective  in  conjunctivitis  in  volun- 
teers caused  by  adenovirus  type  27.  A  thiopyrimidine  compound,  active 
against  influenza  in  mice,  was  found  to  be  ineffective  in  treatment  of 
induced  human  Asian  (strain  305)  influenza.  More  recently  an  irradiated 


preparation  influenza  virus  (PR -8)  which  stimulated  interferon  production 
in  tissue  culture  and  in  mice  sufficient  to  protect  against  influenza  and 
other  viral  infections,  is  being  tested  in  volunteers.   This  program  has 
moved  slowly  because  less  than  5  per  cent  of  prisoner  volunteers  are  free 
of  antibody  to  Asian  influenza  virus  and  getting  sufficient  numbers  of 
such  candidates  for  study  is  difficult. 

Large  programs  of  investigation  of  the  effect  of  several  adenovirus 
types,  the  new  common  cold  agents  (rhinoviruses) ,  Eaton  agent,  and  an 
unidentified  human  mycoplasma  have  all  been  made  this  year. 

Malaria. 

During  the  year  the  study  of  malaria  antibody  formation  was  continued. 
Studies  in  volunteers  revealed  that  antibody  to  the  simian  strain,  Plasmodium 
cynomolgi  (B),  reacts  to  a  greater  extent  with  this  parasite  than  with  two 
human  vivax  strains  (Chesson  and  Venezuelan).  Antibody  to  the  vivax  strains 
reacts  with  them  and  to  the  simian  parasite  to  the  same  degree.   These  find- 
ings were  interpreted  to  indicate  that  the  simian  parasite  possesses  antigens 
in  common  with  human  vivax  strains,  but  in  addition,  has  an  antigen  distinct 
from  the  vivax  plasmodia. 

Study  of  sera  obtained  last  year  from  Ghana  have  revealed  a  high 
titer  of  antibody  when  P.  falciparum  is  used  in  a  test,  but  low  titers  when 
vivax  or  the  simian  plasmodia  were  used.   This  evidence  of  specificity  of 
the  test  for  malaria  antibody  suggests  a  great  area  of  usefulness  of  the 
procedure. 

Biochemical  assay  for  penicillin. 

Despite  the  many  years  of  intensive  investigation  of  penicillin 
derivatives  no  satisfactory  biochemical  assay  for  these  compounds  has  been 
developed.   In  recent  months,  in  the  course  of  an  investigation  of  penicillin 
allergy,  an  acid  breakdown  product  of  penicillin,  penicillenic  acid,  was 
found  to  be  stabilized  by  the  addition  of  a  mercuric  salt,  and  could  be 
quantitatively  measured  by  UV  spectrophotometry.   This  permitted  an  accurate 
assay  of  most  penicillin  derivatives  on  the  market  down  to  concentrations 
as  low  as  2  meg  per  ml.   It  was  further  found  that  the  reaction  was  less 
variable  in  the  presence  of  albvmien  or  serum.  The  test  could  be  completed 
in  about  one  hour,  a  much  shorter  time  than  with  the  bioassay  using  Sarcina 
lutea.   In  tests  of  unknown  sera  there  was  no  significant  difference  in 
results  by  biochemical  and  bioassay.  This  test  is  therefore  applicable  to 
the  assay  of  biologic  fluids  and  can  be  conveniently  used  as  an  adjunct  in 
penicillin  therapy. 

Fungus  disease. 

This  program  continues  to  work  toward  improvement  in  the  diagnosis 
and  treatment  of  systemic  fungus  infections.   Clinical  reports  are  published 
regularly  and  serve  to  alert  practicing  physicians  to  attempt  to  find  new 
cases.   Such  efforts  benefit  the  program,  since  it  stimulates  referral  of 
cases  here  for  study.  From  such  referrals,  67  patients  were  selected  for 


study  this  year. 

As  experience  accijniulates  new  clinical  syndromes  are  discovered. 
Our  report  this  year  of  five  adults  stricken  with  histoplasma  meningitis 
is  the  first  description  of  the  disease  diagnosed  in  adults  prior  to 
autopsy.  Only  one  of  our  five  patients  died. 

From  our  group  of  patients  with  cryptococcal  meningitis,  the  largest 
group  ever  assembled  in  one  institution,  has  come  an  encouraging  report  of 
the  efficacy  of  amphotericin  treatment.   Of  30  patients  with  this  usually- 
fatal  illness,  only  five  did  not  respond  to  treatment.  All  five  had  some 
other  serious  disease,  usually  cancer  or  diabetes  mellitus. 

Although  amphotericin  is  a  useful  drug  in  many  fungus  infections,  its 
toxicity  is  sufficient  to  merit  continued  studies  to  understand  and  moderate 
the  toxic  effects.   Experiments  in  dogs  and  observations  of  humans  under 
treatment  has  shown  a  specific  lesion  in  the  kidney  tubule.   The  calcium 
phosphate  deposition  in  the  tubule,  characteristic  of  this  toxicity,  is 
unlike  that  seen  in  other  disease  and  only  heals  partially  with  time.   No 
drug  has  been  found  to  decrease  kidney  damage,  but  several  drugs  have  been 
used  to  modify  the  fever,  phlebitis  and  nausea  that  accompany  amphotericin 
administration.   In  order  to  delineate  the  true  worth  of  such  agents,  a 
double-blind  study  was  done  to  compare  these  drugs,  used  alone  and  in 
combinations.   Two  drugs  which  are  commonly  used  and  widely  recommended  -- 
aspirin  and  benadryl  --  were  found  useless.  Hydrocortisone  alone  proved  to 
be  an  important  adjuvant  to  therapy. 

Immunology. 

Using  ovalbumin  as  an  antigen  it  was  shown  that  mice  with  implanted 
plasma  cell  tumors  did  not  respond  to  primary  stimulation  with  ovalbumin. 
The  antigen  was  given  near  the  time  of  tumor  implantation.  Approximately 
10  days  later,  however,  when  tumor  growth  was  proceeding  rapidly,  response 
to  a  second  dose  of  ovalbumin  was  followed  by  significant  antibody  response. 
It  was  the  interpretation  that  tumor  growth  in  some  manner  prevented  develop- 
ment of  primary  response,  but  despite  increasing  tumor  growth,  the  additional 
stimulation  of  a  second  dose  of  antigen  was  sufficient  to  cause  antibody 
production  in  the  few  remaining  antibody -producing  cells  of  the  mouse.   It 
was  felt  that  the  tumor  prevented  primary  response  but  that  tumor  cells  did 
not  participate  in  the  production  of  antibody.   These  observations  may  have 
some  bearing  on  mechanisms  of  immunity  in  humans  with  plasma  cell  and  other 
diffuse  tumors. 
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Project  Title:  Office  of  the  Chief 

Principal  Investigator:  Dr.  Vernon  Knight 

Other  Investigators:  None 

Man  Years  (calendar  year  1962): 

Total:        5  9/12 
Professional:   1 
Other:         4  9/12 

Project  Description: 

Objectives : 

To  develop^,  direct  and  coordinate  the  program  of  the  Laboratory, 
as  defined  in  the  individual  research  projects;  where  necessary,  to  re- 
direct individual  projects  to  meet  current  needs  and  advances  in  the 
field;  to  align  clinical  projects  with  patient  availability;  to  provide 
an  unexcelled  standard  of  patient  care  for  patients  utilized  in  research. 

Methods  Employed; 

Organize  available  staff  and  recruit  qualified  personnel,  both 
professional  and  sub-professional,  to  develop  the  program  and  carry  out 
its  aims;  close  liaison  with  area  medical  societies,  institutions  and 
individuals  for  referral  of  patients  whose  diagnoses  fall  within  the 
active  or  proposed  disease  research  categories;  the  highest  standards 
of  patient  care  are  maintained  by  selection  of  qualified  physicians; 
the  development  of  necessary  policies  and  continued  close  and  direct 
supervision  of  patient  care  activities;  professional  consultant  services 
to  other  institutes  in  the  area  of  infectious  diseases;  continued 
guidance  of  research  projects  undertaken  by  younger  investigators; 
maintenance  of  staff  morale. 
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Project  Title:   Clinical  Care  Program  in  Support  of  Research  Projects 

Principal  Investigators:   Dr.  Vernon  Knight 

Dr.  William  T.  Butler  (7/1/62) 
Dr.  W.  Anderson  Spickard  (6/30/62) 

Other  Investigators:  Dr.  Robert  R.  Carpenter 

Dr.  George  Jo  Hill,  II 
Dr.  Wm.  F.  Fleet 
Dr.  John  H.  Mulholland 
Dr.  Frank  Loda 
Dr.  Melvin  Rubenstein 
Dr.  James  W.  Smith 
Dr.  Benjamin  C.  Sturgill 

Cooperating  Units:   None 

Man  Years  (calendar  year  1962): 

Total:   2  11/12 
Professional:   2  11/12 
Other : 

Project  Description: 

Responsibility  for  care  of  patients  in  the  various  research  areas. 
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Project  Title:  Mechanisms  of  Fever 

Principal  Investigator:  Dr.  Sheldon  M.  Wolff 

Other  Investigators:  Dr.  Melvin  Rubenstein 

Mr.  Stanley  Ward 

Cooperating  Units:  Dr.  Fred  Gorstein,  LGFR,  NIAID 

Dr.  Ronald  H.  Thompson,  NIAMD 
Dr.  N.  Raphael  Shulman,  NIAMD 
Dr.  Leonard  Laster,  NIAMD 
Dr.  Jack  George,  NHI 
Dr.  E.  Buskirk,  NIAMD 
Man  Years  (calendar  year  1962) s 
Total:        2  11/12 
Professional:   2  11/12 
Other: 

Project  Description: 

A  group  of  selected  patients  is  being  intensively  studied  on 
the  wards  and  in  the  laboratory.  The  patients  generally  can  be  di- 
vided into  two  major  groups  --  one  group  are  those  patients  with 
familial  Mediterranean  fever  (Familial  Polyserositis),  and  the  second 
group  are  patients  with  a  variety  of  disorders  characterized  by  re- 
current fever. 

Subproject  A:  Familial  Mediterranean  Fever  (FMF) 

Objectives : 

1.  Attempts  to  demonstrate  a  pyrogen  in  the  febrile  sera  of 
patients  with  FMF. 

2.  To  assess  the  response  of  FMF  patients  to  endotoxin, 

3.  To  characterize  the  hematologic  changes  in  FMF. 

4.  To  confirm  if  aminoaciduria  occurs  in  FMF. 
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5.  To  describe  the  physiologic  and  radiologic  changes  in  gastro- 
intestinal function  in  FMF. 

6,  To  intensively  study  a  group  of  FMF  patients  in  an  attempt 
to  better  delineate  the  clinical  syndrome. 

Methods  Employed; 

The  procedure  for  the  generalized  Schwartzman  reaction  in  rab- 
bits is  used,  except  that  sera  from  patients  is  substituted  as  the 
preparative  dose.   Temperatures  and  hematologic  changes  are  recorded 
and  the  tissue  of  the  rabbits  are  examined  microscopically.   The 
patients'  sera  are  examined  by  Immunoelectrophoresis,  and  a  variety  of 
serologic  methods.  A  standardized  preparation  of  endotoxin  (Lipexal^  •') 
is  given  to  the  patients  and  the  fever  curve,  white  blood  cell  count, 
differential  blood  counts,  fibrinogen  and  steroids  measured.   The 
plasma  fibrinogen  and  platelet  counts  are  measured  serially  during 
afebrile  and  febrile  periods.  Afebrile  and  febrile  urines  are  chro- 
matographed  in  the  ion- exchange  column  (method  of  Stein  and  Moore)  by 
Dr.  L.  Levintow's  laboratory  and  the  quantitative  excretion  of  amino 
acids  measured.  The  patient's  ability  to  absorb  fats  and  sugars  is 
measured.  Dye  markers  are  used  to  measure  transport  time  and  radio- 
logic changes  of  the  gastrointestinal  tract  are  observed  when  febrile 
as  well  as  afebrile.   Urinary  and  plasma  steroids  when  febrile,  afebrile 
and  after  an  infusion  of  ACTH  are  measured.   A  double  isotopic  dilution 
technique  for  the  measurement  of  etiocholanolone  has  been  developed  by 
Dr.  George. 

Patient  Material; 

Patients  with  familial  Mediterranean  fever  are  admitted  to  the 
Clinical  Center  for  these  studies.   Extensive  clinical  studies,  includ- 
ing laboratory,  radiologic  and  biopsy  studies  are  done. 

Major  Findings; 

When  blood  is  removed  from  the  patient  at  the  beginning  of  a 
clinical  attack  and  infused  to  a  rabbit,  data  suggests  that  it  may  be 
pyrogenic.   Also  when  this  infusion  is  followed  24  hours  later  by  an 
injection  of  endotoxin,  massive  central  lobular  necrosis  of  the  liver, 
focal  necrosis  of  the  kidney,  and  necrosis  of  the  spleen  has  been  seen. 
The  renal  lesions  are  those  of  acute  tubular  necrosis  and  thus  far, 
have  been  seen  only  in  those  rabbits  that  have  received  the  FMF  sera. 

It  would  appear  that  the  plasma  fibrinogen  declines  to  below 
normal  levels  prior  to  the  attack  and  rises  during  the  attack.  Also, 
thrombocytopenia  has  been  noted  only  during  the  febrile  episode. 

During  the  episode  the  duodenum  becomes  dilated,  the  passage  of 
barium  is  slowed,  as  is  the  passage  of  carmine  red  dye  in  certain 
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patients.   The  absorptive  capacity  appears  to  be  intact. 

The  FMF  patients  appear  to  have  a  more  varied  and  hyperactive 
response  to  small  doses  of  endotoxin  than  normal  controls. 

The  FMF  patients  do  not  appear  to  have  aminoaciduria  as  has 
been  reported  by  others. 

When  tolerance  to  endotoxin  has  been  produced,  these  patients 
can  obliterate  it  when  they  have  an  "endogenous"  febrile  episode. 

Significance  to  the  Program  of  the  Institute; 

These  studies  represent  an  approach  of  the  clinical  investiga- 
tors mentioned  above  to  define  better  a  poorly  understood  clinical 
state  that  is  characterized  predominantly  by  fever  and  abdominal  pain. 
The  study  of  this  particular  fever  utilizing  human  sera  as  a  possible 
pyrogen  perhaps  can  lead  to  some  new  insight  into  the  mechanism  of 
fever. 

Proposed  Course  of  Project; 

All  of  the  above  mentioned  studies  are  in  progress  and  will  con- 
tinue to  be  investigated.   In  addition,  an  attempt  to  delineate  what 
role,  if  any,  pyrogenic  steroids  (e.g.  etiocholanolone)  may  be  playing 
in  this  disease  are  to  be  investigated.  Measurement  of  reticulo- 
endothelial function  in  febrile  and  endotoxin  tolerant  patients  is  pro- 
posed.  Biologic  and  chemical  characterization  of  the  sera  that  produce 
lesions  in  the  rabbit  are  planned. 

Subproject  B;   Periodic  Fever 

Objectives ; 

1.  To  study  a  group  of  patients  with  recurrent  fever,  in  an 
attempt  to  establish  what  may  or  may  not  be  the  factors  common  to  all 
in  the  development  of  their  fever. 

2.  To  characterize  the  excretion,  degradation  and  secretion  of 
certain  "pyrogenic"  steroids. 

Methods  Employed; 

Dr.  J.  George,  NHI,  has  developed  a  double  isotope  dilution 
method  for  measuring  certain  of  the  "pyrogenic" ketosteroids.   The  role 
that  these  steroids  are  playing,  if  any,  in  fever  is  being  investigated. 
All  patients  undergo  thorough  clinical  and  laboratory  investigation  and 
in  particular  response  to  exogenous  corticotrophin,  endotoxin  and  iso- 
topically  labelled  "pyrogenic"  steroids  will  be  measured. 

in 
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Patient  Material; 

A  small  selected  group  of  patients  is  admitted  to  the  Clinical 
Center  for  these  studies. 

Major  Findings; 

Thus  far,  it  would  appear  that  the  recurrent  or  "periodic"  fever 
in  these  patients  is  secondary  to  other  disease  states.   For  example, 
a  patient  is  being  studied  who  has  a  hypothalamic  lesion;  another  has 
an  inability  to  conjugate  etiocholanolone. 

Significance  to  the  Program  of  the  Institute; 

The  recent  demonstration  by  others  that  certain  steroids  may  be 
playing  a  role  in  some  patients  with  fever  is  a  major  finding.  The 
availability  of  these  steroids  for  study  may  lead  to  some  understanding 
into  the  pathogenesis  of  fever. 

Proposed  Course  of  Project; 

The  above  studies  will  be  continued  and  expanded,  as  the  tech- 
niques are  developed  and  improved.   Normal  volunteers  will  be  studied 
as  to  their  response  to  lipopolysaccharide  pyrogens  and  steroidal  pyro- 
gens. 


Subproject  C:   Physiologic  Responses  in  Febrile  Patients 
Objectives : 

1.  To  determine  what  effect  recurrent  fever  has  upon  the  res- 
ponsiveness of  patients  to  environmental  temperature  changes  and  exer- 
cise. 

2.  To  delineate  the  metabolic  response  to  fever. 
Methods  Employed; 

Utilizing  the  metabolic  chamber  (NIAMD)  the  patients  are  studied 
in  different  environmental  temperatures  and  during  controlled  exercise 
tests.   The  peripheral  temperatures,  rectal  "core"  temperatures,  oxy- 
gen consumption  and  CO2  blow-off  are  measured  continually. 

Under  controlled  conditions  patients  and  normals  are  studied 
while  febrile  from  an  infusion  of  endotoxin. 
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Patient  Material; 

Four  groups  of  patients  comprise  the  study  material:   a)  the 
patients  with  familial  Mediterranean  fever;  b)  patients  with  recurrent 
fever;  c)  malaria  volunteers  (see  NIAID-20(c)) ;  d)  normal  volunteers. 

Major  Findings; 

The  data  suggest  that  patients  who  have  had  recurrent  febrile 
episodes  respond  metabolically  in  a  different  manner  to  environmental 
cold  stress  than  do  normal  controls.   For  example,  patients  with  FMF 
do  not  show  the  normal  elevation  of  energy  expenditure  when  stressed 
with  cold,  and  a  14  year  old  boy  with  periodic  episodes  of  fever, 
nausea  and  vomiting  does  not  respond  at  all,  suggesting  a  hypothalamic 
lesion. 

Significance  of  Program  to  the  Institute; 

This  research  should  lead  to  a  better  understanding  of  some  of 
the  physiological  changes  that  occur  in  people  who  have  recurrent  fevers, 
when  afebrile  and  febrile. 

Proposed  Course  of  Project: 

To  continue  the  above  program  and  especially  to  do  the  studies 
before  the  malaria  volunteers  become  febrile  and  repeat  following  cure 
of  their  disease. 


Part  B  included:   No 
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Project  Title:  Respiratory  Viral  Diseases  -  Studies  in  Normal  Volunteers 

Principal  Investigators:   Dr.  Vernon  Knight 

Dr.  Julius  A.  Kasel 

Other  Investigators:  Dr.  Anderson  Spickard  7-1-62 

Dr.  Hugh  Evans  7-1-62 

Dr.  Robert  Couch 

Dr.  Thomas  Gate 

Dr.  David  Lang 

Dr.  Frank  Loda  10-1  to  12-30-62 

Mr.  Donald  Hollabough 
Miss  Margret  Huber 

Cooperating  Units:   Dr.  Robert  Chanock,  LID,  NIAID 

Dr.  Karl  Johnson,  LID,  NIAID  9-1-62 

Man  Years  (calendar  year  1962): 
Total:        12-7/12 
Professional:   5-11/12 
Other:         6-8/12 

Project  Description: 

Objectives: 

1.  To  discover  the  effect  of  newly  discovered  respiratory 
viral  agents  in  the  human  host. 

2.  To  test  anti -viral  chemotherapeutic  and  biologic  agents. 

3.  To  develop  vaccines  against  respiratory  viruses. 

Methods  Employed: 

Volunteer  inmates  from  Federal  Correctional  Institutions  are 
selected  on  the  basis  of  susceptibility  to  the  agent  to  be  studied. 
They  are  brought  to  the  Clinical  Center  where  virus  inoculation  is 
carried  out  and  observations  on  response  are  made. 


a.  o 
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Patient  Material  and  Major  Findings i 

The  following  viral  agents  and  two  species  of  Mycoplasma  were 
studied  in  1962. 

Agent  No.  Volunteers* 

Adenovirus  type  4  3 

Adenovirus  type  7  52 

Adenovirus  type  4  &  7,  in  combination  6 

Adenovirus  type  26  5 

Adenovirus  type  27  22 

Coxsackie  A-21  (Coe)  59 

Influenza  k^    (305)  15 

Enterovirus  (Pett)  3 

Enterovirus  (Rhinovirus)  1734  20 

Enterovirus  (ECHO  28)  8 

Respiratory  syncytial  virus  3 

Mycoplasma  pneumoniae  (Eaton)  44 

Mycoplasma  DC  63  3 

243 

Virus  aerosol  —  A  series  of  studies  were  made  with  a  viral 
aerosol  of  Coxsackie  A-21  prepared  by  the  staff  at  the  U.  S.  Army 
Biological  Laboratories  at  Ft.  Detrick.   The  aerosol  contained  submicron- 
sized  particles  of  virus.   Infection  and  illness  could  be  produced  by 
inhalation  of  as  few  as  28  TCID^q  of  Coxsackie  A-21  (95%  confidence 
limits,  16-63  TCID^q).  Antibody  responses  were  substantial,  prompt  and 
frequent.  This  procedure  may  make  possible  mass  administration  of 
vaccines  (it  seems  possible  that  toxoids,  live  or  killed  vaccines  might 
be  given  in  this  way).   It  further  offers  an  important  method  for  study 
of  pathogenesis  of  virus  disease  since  the  fine  particle  inocula  deposit 
deeply  within  the  lung,  thus  contrasting  to  the  site  of  impact  with  coarse 
sprays  or  liquids.   It  is  intended  that  several  other  agents  will  be 
investigated  in  the  aerosol  form. 

Adenovirus  and  influenza  —  Adenoviruses  of  several  types  were 
given  which  showed  that  one  adenovirus  may  induce  antibody  and  provide 
protection  against  illness  and  infection  with  another  (26  against  27, 
and  vice  versa).  This  property  is  not  shared  by  all  adenoviruses. 
Illness  occurs  when  these  agents  are  swabbed  into  the  conjunctival  sac, 
but  not  when  given  by  nasal  spray,  instillation  of  liquid  inoculum  into 
the  nose,  or  by  direct  inoculation  of  the  intestinal  tract  by  tube  or 
capsule, 

Asian  influenza  prepared  in  chick  embryo  did  not  cause  hiaman 

*  Additional  studies  were  made  with  enteroviruses  (rhinoviruses) 
No.  1734  and  353  with  90  exposures  of  62  volunteers  at  the  prison 
camp  in  Greenville,  S.  C. 
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illness  but  an  inoculum  prepared  in  hamster  kidney  did.   The  antiviral 
properties  of  iododeoxyuridine  in  adenovirus  conjunctivitis  and  the 
action  of  a  thiopyrimidine  compound  (Hoffmann-La  Roche)  in  Asian 
influenza  were  found  to  be  insignificant. 

Other  investigations  --  The  rhinovirus  group  of  agents  have  been 
found  to  cause  common  colds  similar  to  the  natural  illness  they  produce. 
Antibody  responses  occur  but  antibody  is  not  fully  protective.   Entero- 
virus (Pett)  and  the  reoviruses  (types  1,  2  and  3)  caused  infection  but 
no  illness  in  volunteers. 

A  pleuropneumonia  organism  from  a  human  case  of  pneumonia  caused 
a  mild  pharyngitis  in  volunteers.   This  was  not  the  Eaton  agent.   This 
agent  is  under  further  study.   The  Eaton  agent  grown  on  an  agar  medium 
possesses  little  pathogenicity  but  causes  a  prompt  antibody  response  in 
volunteers.  More  extensive  reports  of  these  investigations  are  given  in 
the  accompanying  bibliography. 

Significance  to  Microbiologic  Research; 

One  of  the  largest  areas  of  human  infectious  illness  is  that  of 
respiratory  viral  disease.   It  is  not  often  fatal  or  even  the  cause  of 
serious  illness,  yet  it  is  one  of  the  greatest  causes  of  time  loss  from 
work,  etc.   These  diseases  have  short  incubation  periods  and  because  of 
this  and  their  benignity,  rarely  come  to  the  attention  of  a  physician 
during  the  acute  phase.  Further,  because  of  the  large  number  of 
different  viruses  present  in  the  population  and  the  slowness  of  diagnosis, 
natural  illness  is  rarely  suitable  material  for  investigative  programs. 

The  exactitude  possible  with  dosage  of  virus,  pre-exposure 
screening  for  susceptible  volunteers,  the  opportunity  to  observe  the 
subjects  before  and  after  inoculation,  and  during  illness  and  thereafter, 
offer  ideal  circvmstances  for  a  large  variety  of  research  topics  such  as 
studies  of  pathogenesis  of  virus  infection,  local  and  systemic,  immunity, 
viral  chemotherapy,  vaccine  development,  and  study  of  basic  questions  in 
human  immunology. 

Projected  Course  of  the  Project: 

It  is  planned  to  continue  the  program  for  an  indefinite  period 
and  we  believe  the  currently  very  satisfactory  relationship  with  the 
officials  of  the  Federal  Prison  System  will  continue.   The  program  will 
remain  at  its  present  size  (no  more  than  30  volunteers  at  any  one  time). 
In  the  coming  year  the  program  will  be  broadened  by  the  establishment 
of  a  laboratory  for  immunof Increscent  studies  in  virus  disease.  More- 
over, it  seems  likely  that  new  discoveries  in  electron  microscopy  will 
make  this  technique  a  desirable  one  for  use  in  the  more  remote  future. 


Part  B  included:    Yes  Z^/ 
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Part  B;  Honors^  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 

1.  Knight,  v.:   Clinical  investigation  of  hirnian  virus  diseases.  A 

report  from  the  National  Institutes  of  Health.  Med.  Rec.  &  Ann. 
(So.  Texas)  55.:  81-82,  1962. 

2.  Rifkind,  D.,  Chanock,  R.,  Kravetz,  H.,  Johnson,  K.,  and  Knight,  V.: 

Ear  involvement  (myringitis)  and  primary  atypical  pneumonia 
following  inoculation  of  volunteers  with  Eaton  agent.  Amer.  Rev. 
Resp.  Dis.  85.:  479-489,  1962. 

3.  Chanock,  R.  M.,  Parrott,  R.  H.,  Vargosko,  A.  J.,  Kapiklan,  A.  Z., 

Knight,  v.,  and  Johnson,  K.  M.:  Acute  respiratory  diseases  of 
viral  etiology:   IV.  Respiratory  syncytial  virus,  Amer.  J. 
Public  Health  52.:  918-925,  1962. 

4.  Johnson,  K.  M.,  Bloom,  H.  H. ,  Chanock,  R.  M.,  Mufson,  M.  A.,  and 

Knight,  v.:  Acute  respiratory  diseases  of  viral  etiology: 

VI.  The  newer  enteroviruses.  Amer.  J.  Public  Health  52.:  933-939, 

1962. 

5.  Knight,  V.,  Evans,  H.,  Spickard,  A.,  and  Kasel,  J.  A.:   Conjuncti- 

vitis and  enteric  infection  with  adenovirus  types  26  and  27: 
Responses  to  primary,  secondary  and  reciprocal  cross-challenges. 
Trans.  Ass.  Amer.  Physicians  75.:  179-188,  1962. 

6.  Johnson,  K.  M,,  and  Lang,  D.  J.:   Separation  of  hemagglutinating 

and  non-hemagglutinating  variants  of  Coxsackie  A-21  virus. 
Proc.  Soc.  Exp.  Biol.  Med.  110:  653-657,  1962. 

7.  Chanock,  R.  M.,  Parrott,  R.  H.,  Johnson,  K.  M.,  Mufson,  M.  A.,  and 

Knight,  v.:   Biology  and  ecology  of  two  major  lower  respiratory 
tract  pathogens  —  RS  virus  and  Eaton  PPLO.   Perspectives  in 
Virology  (in  press). 

8.  Spickard,  A.,  Evans,  H.,  Knight,  V.,  and  Johnson,  K. :  Acute 

respiratory  disease  associated  with  Coxsackie  A-21  virus  infection. 
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1.  LCI 

2.  Biochemistry  and 
Immunochemistry  Section 

3.  Bathes da^  Maryland 


PHS-NIH 
Individual  Project  Report 
Calendar  Year  1962 


Part  A; 

Project  Title:  Antimicrobial  Drug  Therapy 

Principal  Investigator:   Dr.  Vernon  Knight 

Other  Investigators:   Dr.  Harry  Steinman 

Miss  Margret  Huber 

Cooperating  Units :  None 

Man  Years  (calendar  year  1962): 

Total:  10/12 
Professional:  7/12 
Other:         3/12 


Project  Description: 
Objectives : 

To  evaluate  an  antimicrobic  drug: 

1.  Effectiveness  in  treatment  of  penicillin-resistant 
staphylococcal  infections. 

2.  Effectiveness  in  treatment  of  other  coccal  infections. 

3.  Appropriate  dosages  and  routed  of  administration. 

4.  Toxic  and  allergic  side  effects. 

5.  Basic  biochemical  studies  on  interacting  drug  on  parasite 
and  in  host. 

Methods  Employed: 

The  great  success  of  the  new  penicillins  methicillin  and  oxacillin 
in  the  therapy  of  penicillin-resistant  staphylococcal  infections,  as 
reported  in  previous  Project  Reports  (1961-13C),  has  led  to  a  change  in 
emphasis  in  this  program.   It  does  not  seem  advantageous  at  this  time 
to  evaluate  the  therapeutic  efficacy  of  new  penicillin  derivatives  as 
they  appear,  since  effective  compounds  are  on  hand.   Research  activity 
is  being  focused,  therefore,  on  the  biochemical  interaction  of  penicillin 
with  the  host  and  with  the  parasite  in  order  to  elucidate  the  mechanisms 
underlying  such  phenomena  as  the  allergic  manifestations  of  penicillin. 
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Major  Findings,  Significance  to  Biomedical  Research  and  Proposed  Course 
of  Project; 

These  are  described  in  Project  Report  22(c). 


Part  B  included:  No 
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1.  LCI 

2.  Bacteriology  Section 

3.  Bethesda^  Maryland 


PHS-NIH 
Individual  Project  Report 
Calendar  Year  1962 


Part  A: 


Project  Title:  Staphylococcal  Disease 
Principal  Investigator:  Miss  Rose  Lieberman 
Other  Investigators:  Mr.  William  Humphrey 

This  project  has  been  temporarily  discontinued. 


Part  B  included:  No 
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1 
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,   LCI 

2.  Infectious  Disease 

Service 

3.  Bethesda,  Maryland 


PHS-NIH 
Individual  Project  Report 
Calendar  Year  1962 


Part  A: 


Project  Title:   Hepatitis  and  Mononucleosis 

Some  patients  with  hepatitis  are  being  treated  with  the  antimetabolite 
6-Thioguanine  (see  project  17(c)). 

Mononucleosis  is  not  currently  under  investigation. 


Part  B  included: 


No 
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1.  LCI 

2.  Infectious  Disease 

Service 

3.  Bethesda,  Maryland 


PHS-NIH 
Individual  Project  Report 
Calendar  Year  1962 


Part  A: 


Project  Title:  Aseptic  Meningitis 

This  project  has  been  temporarily  inactivated. 


Part  B  included:  No 
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1.  LCI 

2.  Bacteriology  Section 

3.  Bethesda,  Maryland 


PHS-NIH 
Individual  Project  Report 
Calendar  Year  1962 


Part  A 


Project  Title:   Allergy- Immunology 

Sub-project  A:   The  Chemistry  of  Antibodies  and  Antigens 

Principal  Investigator:   Dr.  Burton  R.  Andersen 

Dr.  Philip  Fireman  (6/30/62) 

Other  Investigators:   Dr.  Wilton  Vannier,  LI,  NIAID 

Cooperating  Units:   LI,  NIAID  (Serial  Nos.  152,  153) 

Man  Years  (calendar  year  1962): 

Total:  1-4/12 
Professional:  1-4/12 
Other : 

Project  Description: 

Objectives; 

To  study  the  immunochemical,  physical  and  biological  properties 
of  the  skin  sensitizing  antibodies  of  serum  and  of  an  important  allergen, 
house  dust. 

Methods  Employed; 

Sera  from  ragweed  sensitive  individuals  are  being  analyzed  to 
determine  the  sedimentation  rate  of  the  active  antibody,  both  in 
whole  serum  and  in  electrophoretic  fractions.   The  chemical  nature  of 
extracts  of  house  dust  are  being  explored.  Attempts  are  being  made  to 
remove  polypeptides  from  the  polysaccharide-polypeptide  complex  by 
enzyme  digestion  in  order  to  determine  which  part  of  the  complex  conveys 
the  allergenic  activity. 

Patient  Material; 

Skin  tests  are  being  performed  at  the  D.  C.  Jail  on  inmate 
volunteers. 


Major  Findings;   None . 
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Significance  of  the  Program; 

The  immunochemical  and  physical  properties  of  the  skin  sensi- 
tizing antibodies  are  important  in  understanding  the  allergic  phenomenon. 
The  skin  sensitizing  antibody  has  a  number  of  characteristics  which  set 
it  apart  from  other  antibodies.  It  is  the  goal  of  this  project  to 
investigate  other  possible  differences  which  will  further  characterize 
it.   The  complete  characterization  of  the  allergenic  moiety  of  house 
dust  and  its  cross-reactivities  will  provide  a  better  foundation  for 
studies  of  the  allergic  phenomenon* 

Proposed  Course  of  Project; 

To  proceed  as  outlined  above. 


Part  B  included:   No 


Serial  No.  NIAID  17(c) 

1.  LCI 

2.  Bacteriology  Section 

3.  Bethesda,  Maryland 
PHS-NIH 

Individual  Project  Report 
Calendar  Year  1962 


Part  A 


Project  Title:   Allergy-Immunology 

Sub-project  B:  Studies  of  the  Immunologic  Aspects  of  Systemic  Lupus 
Erythematosus  and  of  the  Clinical  and  Immunologic 
Response  in  this  Disease  to  Various  Forms  of  Therapy 

Principal  Investigator:   Dr.  Robert  R.  Carpenter 

Other  Investigators:   Dr.  Benjamin  Sturgill 

Dr.  Howard  C.  Goodman,  LI,  NIAID 

Cooperating  Units:   LI,  NIAID  (Serial  No.  145) 

Man  Years  (calendar  year  1962) 

Total:  2-8/12 
Professional:  1-2/12 
Other:         1-6/12 

Project  Description: 

Objectives: 

1,  To  study  techniques  to  demonstrate  the  altered  immune 
response  in  systemic  lupus. 

2,  To  determine  the  role  of  the  altered  immune  response  in  the 
pathogenesis  of  this  illness. 

3,  To  contrast  the  effects  of  various  therapeutic  agents  on  the 
clinical  course  and  immunologic  response  of  patients  with  systemic  lupus. 

Method  Employed: 

Clinical  evaluation,  conventional  clinical  measurements  of  serum 
protein  abnormalities.  Coombs  test,  lupus  cell  preparations,  fluorescent 
antibody  method,  bentonite  particle  techniques,  immunoelecrophoresis, 
gel  precipitation. 
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Major  Findings; 

1.  Detection  of  altered  immune  response.  A  greatly  increased 
sensitivity  of  the  bentonite  particle  technique  for  the  demonstration 
of  anti-DNA  antibody  when  "single- strand"  DNA  is  employed  as  antigen 
has  been  demonstrated.   The  fluorescent  technique  of  antinuclear  anti- 
body has  proven  an  invaluable  adjunct  in  the  diagnosis  of  systemic 
lupus.   The  specificity  and  sensitivity  of  this  reaction,  as  well  as 
the  incidence  of  different  patterns  of  antinuclear  reactivity  has  been 
investigated. 

2.  Role  of  the  altered  immune  response.   A  retrospective  study 
of  case  material  has  revealed  difficulty  in  correlating  the  patient's 
clinical  course  with  the  extent  of  abnormality  of  the  serologic  reactions. 

3.  The  study  of  various  therapeutic  agents.   It  has  been  confirmed 
that  there  is  a  predictable  response  of  lupus  to  high-dose  steroid  therapy. 
This  effect  may  be  obtained  in  most  cases  regardless of  the  organ  system 
involved  by  the  disease.  The  high  relapse  rate  after  such  therapy  and  the 
frequent  severe  toxicity  of  the  therapy  have  limited  its  usefulness.  The 
effects  of  6-thioguanine,  an  antimetabolite,  are  now  under  study, 
generally  restricted  to  those  cases  which  did  not  respond  to  steroids. 

Significance  of  the  Program  to  the  Institute: 

Systemic  lupus  erythematosus  serves  as  an  excellent  model  for 
that  group  of  diseases  associated  with  abnormal  immune  responses.  The 
abnormal  anti-tissue  antibodies  in  these  illnesses  deserve  study  as  a 
means  for  diagnosis  and  classification.   In  addition,  the  relations  of 
the  altered  response  in  these  patients,  to  the  pathogenesis  of  systemic 
lupus,  must  be  determined.   The  alteration  may  be  of  primary  etiologic 
significance  or  may  simply  be  secondary  to  factors  which  are  uknown  at 
present. 

Proposed  Course  of  Project; 

New  methods  of  study  of  the  immune  response  will  be  investigated; 
the  applicability  of  in  vitro  tests  of  delayed  sensitivity  to  the  study 
of  systemic  lupus  will  be  determined. 

Tissue  antigens,  with  which  LE  sera  react  will  be  purified  and 
characterized. 

Clinical  evaluation  of  individual  patients  for  clues  to  primary 
etiologic  factors  in  their  illness  will  continue. 

Evaluation  of  corticoid  and  antimetabolite  therapy  will  continue. 
Part  B  included:   No 
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1.  LCI 

2.  Bacteriology  Section 

3.  Bethesda,  Maryland 


PHS-NIH 
Individual  Project  Report 
Calendar  Year  1962 


Part  A 


Project  Title:   Allergy- Immunology 

Sub-project  C:   Purine  Antimetabolites 

Principal  Investigators:   Dr.  Sheldon  M.  Wolff 

Dr„  Howard  C.  Goodman 

Other  Investigators:   Dr,  Michael  Brandriss,  LCI,  NIAID 

Mr.  Stanley  Ward,  LCI,  NIAID 

Cooperating  Units:   LI,  NIAID  (Serial  No.  145) 

Man  Years  (calendar  year  1962) 

Total:  11/12 
Professional:  11/12 
Other: 

Project  Description: 

Objectives: 

1.  To  study  the  therapeutic  effect  of  6-thioguanine  (6-TG)  and 
other  purine  antimetabolites  on  the  idiopathic  Nephrotic  Syndrome. 

2.  To  characterize  the  serum  protein  and  antibody  changes 
associated  with  the  administration  of  6-TG  to  patients  with  the 
nephrotic  syndrome  and  experimental  animals. 

3.  To  study  the  effect  of  the  purine  antimetabolites  and  other 
antimetabolites  on  certain  host  responses  in  the  experimental  animal. 

Methods  Employed; 

Clinical  Studies:   Patients  with  the  idiopathic  nephrotic  syndrome 
are  admitted  to  the  Clinical  Center  for  study. 

Laboratory  Studies:   Rabbits  and  guinea  pigs  are  given  these  agents 
and  a  variety  of  chemical  and  immunologic  studies  are  done.   For  example 
serial  bleedings  are  taken  and  the  following  studies  were  done:   total 
protein,  paper  electrophoresis,  agar  gel  electrophoresis,  immunoelectro- 
phoresis,  etc. 


Serial  No.  NIAID  17  (c) 
Patient  Material  and  Major  Findings; 

1.  Two  groups  of  nephrotic  patients  have  been  studied:   a)  four 
patients  with  "steroid  resistant  nephrosis";  b)  six  patients  with 
"steroid  responsive"  nephrosis.  The  latter  patients  (b)  had  multiple 
relapses  and  toxic  effects  of  the  steroids.  None  of  the  patients  in 
group  (a)  have  responded  to  6-TG.   In  group  (b)  two  patients  have  had 
clinical  remission  on  much  less  steroid  than  was  previously  effective, 
suggesting  a  steroid-like  effect  of  6-TG.  The  other  two  have  had 
clinical  remissions  on  6-TG  alone.  The  latter  two  patients  are  still 
under  study. 

2.  The  patients  studied  have  had  a  fall  in  serum  gamma  globulin 
(regardless  of  therapeutic  effect)  and  some  have  had  a  lowering  of 
serum  isohemagglutinin  titers. 

3.  A  fall  in  serum  gamma  globulin  has  been  observed  in  rabbits  under 
treatment  with  both  6-TG  and  6-mercaptopurine.   In  addition,  other 
changes  in  globulins  have  been  noted  (an  increase  in  a  B2  protein  and  an 
increase  in  a  "gamma^"  protein  on  Immunoelectrophoresis) . 

Significance  of  Program  to  Institute; 

The  purine  antimetabolites  are  being  employed  with  some  success  in  a 
variety  of  clinical  diseases  and  as  experimental  tools  in  the  study  of 
antibody  formation.   The  usefulness,  toxicity  and  effects  of  the  drugs 
in  both  humans  (with  non-neoplastic  disease)  and  the  experimental 
animal  needs  to  be  further  clarified  and  explored. 

Proposed  Course  of  Project: 

The  studies  noted  above  will  be  continued.   Further  studies  of  the 
effect  of  these  agents  on  antibody  production,  delayed  hypersensitivity 
and  suppression  of  experimental  auto- immune  disease  are  underway. 


Part  B  included:   No 


23 


Serial  No.  NIAID  17  (c) 

1,  LCI 

2,  Bacteriology  Section 

3,  Bethesda,  Maryland 


PHS-NIH 
Individual  Project  Report 
Calendar  Year  1962 


Part  A 


Project  Title:   Allergy-Inmunology 

Sub-project  D:   Auto-immune  adrenalitis 

Principal  Investigator:   Dr.  Sheldon  M.  Wolff 

Other  Investigators:   Dr.  Howard  Goodman,  LI,  NIAID 

Mr,  Stanley  Ward 
Dr.  Fred  Gorstein,  LGFR,  NIAID 

Cooperating  Units:  None 

Man  Years  (calendar  year  1962) 

Total:  2/12 
Professional:  2/12 
Other : 

Project  Description: 

Objectives; 

1.  To  attempt  to  produce  adrenal  lesions  in  histocompatible 
inbred  guinea  pigs  by  the  administration  of  adrenals  from  the  same 
strain  of  guinea  pigs. 

2.  To  investigate  the  serologic  changes  in  such  guinea  pigs. 

Methods  Employed: 

Histocompatible  inbred  (strain  13)  guinea  pigs  receive  strain  13 
adrenals  in  complete  Freund's  adjuvant.   Appropriate  controls  are  used. 
At  appropriate  intervals  the  animals  are  bled,  skin  tested  and  sacrificed. 
The  tissues  are  examined  microscopically.   Passive  cutaneous  anaphylaxis 
is  employed  to  demonstrate  circulating  antibody.   Gel  diffusion  techniques 
are  used  to  demonstrate  organ  specificity. 

Major  Findings: 

1.  Adrenalitis  had  been  demonstrated  in  the  experimental  animals, 
but  not  the  controls. 
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2.   Circulating  antibody  to  adrenal  tissue  has  been  found  using 
the  PCA  technique. 

Significance  of  Project  to  Institute: 

The  demonstration  of  another  experimental  "auto-immune"  disease 
can  serve  as  another  model  of  the  study  of  auto-immune  disease  in 
general. 

Proposed  Course  of  Project; 

As  outlined  in  "Methods  Employed", 


Part  B  included:   No 
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1.  LCI 

2.  Biochemistry  and  Immunochemistry 

Section 

3.  Bethesda,  Maryland 

PHS-NIH 
Individual  Project  Report 
Calendar  Year  1962 

Part  A. 

Project  Title:   Allergy-Immunology 

Sub-project  E:   Effect  of  Antimetabolites  on  Autoimmune  Diseases  in 
Man  and  Animal 

Principal  Investigator:   Dr.  Michael  Brandriss 

Other  Investigators:   Dr.  Howard  Goodman,  LI,  NIAID 

Cooperating  Units:   LI,  NIAID  (Serial  No.  145) 

Man  Years  (calendar  year  1962): 

Total:  2/12 
Professional:  2/12 
Other: 

Project  Description:   I,  Use  of  6-thioguanine  in  "autoimmune?" liver  disease. 

Objectives; 

To  evaluate  the  effect  of  6-thioguanine,  an  antimetabolite,  in 
chronic  hepatitis  in  young  individuals  ("post-necrotic  cirrhosis",  "lupoid 
hepatitis"),  a  disease  which  has  many  attributes  of  the  autoimmune  class 
of  diseases. 

Methods  Employed: 

Patients  with  chronic  hepatitis  are  studied  from  the  clinical  and 
laboratory  point  of  view,  and  an  attempt  is  made  to  evaluate  the  effects 
of  the  administration  of  antimetabolites  on  their  disease. 

Major  Findings: 

The  project  is  too  early  in  its  course  to  provide  any  definite 
information.  To  date,  drug  treatment  has  started  in  three  patients  and 
a  fourth  patient  has  been  admitted  for  the  study. 
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Significance  to  the  Program  of  the  Institute; 

The  effects  of  antimetabolites  on  the  autoimmune  diseases  are  in 
the  process  of  evaluation  here  and  in  other  institutions.   In  the  absence 
of  effective  therapy  of  many  of  these  diseases^  the  antimetabolites  offer 
some  promise  in  the  treatment  of  human  illness  as  well  as  an  experimental 
tool  for  investigation  of  the  role  of  immune  responses  in  the  pathogenesis 
of  these  diseases. 

Proposed  Course  of  Pro.ject; 

Investigation  will  be  carried  out  along  the  lines  indicated  above. 
Antifolic  agents  and  antimetabolites  other  than  6-thioguanine  may  be 
used. 

II,  Effects  of  antimetabolites  on  allergic  encephalomyelitis  in 
experimental  animals. 

Objectives; 

To  evaluate  the  effects  of  an  antifolic  agent  and  other  anti«» 
metabolites  in  an  experimentally  produced  autoimmune  disease. 

Methods: 


Allergic  encephalomyelitis  was  produced  in  guinea  pigs  according 
to  standard  methods.  Methotrexate  was  administered  to  groups  of  these 
animals  in  various  dosage  schedules  and  the  treated  animals  were  compared 
with  controls  for  the  incidence  and  severity  of  encephalomyelitis. 

Major  Finding; 

Data  to  present,  indicate  that  methotrexate  is  strikingly 
effective  in  preventing  the  appearance  of  allergic  encephalomyelitis  in 
guinea  pigs,  can  do  so  at  virtually  non-toxic  doses,  and  late  in  the 
course  of  immunization. 

Significance  to  the  Program  of  the  Institute; 

Studies  of  the  effects  of  agents  of  this  class  on  immune  pro- 
cesses are  of  importance  in  the  basic  investigation  of  immune  responses 
as  well  as  in  screening  antimetabolites  for  possible  usefulness  in  the 
treatment  of  autoimmune  disease  in  human 

Proposed  Course  of  Project; 

Studies  on  the  mode  and  locus  of  action  of  these  drugs,  on  dosage 
schedules  required,  and  their  effect  on  other  immune  diseases  are  in 
progress  or  will  be  undertaken. 

Part  B  included;   No 
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Serial  No.  NIAID  17(c) 

1.  LCI 

2.  Bacteriology  Section 

3.  Bethesda,  Maryland 
PHS-NIH 

Individual  Project  Report 
Calendar  Year  1962 

Part  A 

Project  Title:   Allergy- Immunology 

Sub-project  F:   Study  of  Serum  Protein  Allotypes  with  Ascitic  Fluid 
Antibodies  in  Mice 

Principal  Investigators:   Miss  Rose  Lieberman 

Dr.  Sheldon  Dray,  LI,  NIAID 

Other  Investigators:   Mr.  William  Humphrey 

Cooperating  Units:   LI,  NIAID 

Man  Years  (calendar  year  1962): 

Total:        1 
Professional:   6/12 
Other:         6/12 

Project  Description: 

Objectives; 

1.  To  prepare  ascites  fluid,  unispecific  for  serum  and  ascitic 
fluid  allotypes  in  mice. 

2.  To  study  the  genetics  of  allotypes  in  mice  including  allelism, 
linkage  and  chromosome  mapping. 

3.  To  study  the  application  of  the  allot5T>e  system  in  problems 
in  immunobiology . 

Methods  Employed; 

1.  Production  of  hyperimmune  ascites  fluid  in  many  strains  of 
inbred  mice  to  obtain  high  levels  of  gamma  globulins. 

2.  Preparation  of  mouse  gamma  globulin  to  be  used  as  antigens 
by  ultracentrifugation,  fractionation,  electrophoresis,  etc. 

3.  Immunization  of  recipient  mice  of  one  strain  with  mouse  gamma 
globulins  of  another  strain. 
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4.  Identification  of  the  resulting  antimouse  gamma  globulins 
produced  employing  agar  gel  immunochemical  methods  of  Oudin,  Ochterlony^ 
Williams  and  Uriel. 

5.  Selective  breeding  of  mice  for  testing  of  genetic  hypotheses 
and  for  the  establishment  of  genetically  defined  lines. 

6.  Development  of  techniques  for  studies  of  the  role  of  allo- 
types in  problems  of  transplantation,  histocompatibility,  transfusion 
reactions,  immunization  and  cellular  synthesis. 

Major  Findings; 

Three  allotypes  have  been  identified  in  mice,  two  of  which  are 
probably  under  the  genetic  control  of  allelic  genes. 

Significance  to  Microbiological  Research; 

The  preparation  of  unispecific  ascites  fluid  for  allotypes  and 
the  chemical  characterization  of  the  allotypes  provide  basic  tools  for 
genetic,  chemical  and  biological  investigations. 

Proposed  Course  of  Project; 

To  continue  as  outlined  under  Objectives. 

Sub-project  G:   Studies  of  Antibody  Production  in  Normal  Mice  and  Mice 
with  Neoplasms 

Principal  Investigator:   Miss  Rose  Lieberman 

Other  Investigators;   Mr.  William  Humphrey 

Mrs.  Jocelyn  Blakely 

Man  Years  (calendar  year  1962): 

Total:  1-4/12 
Professional:  4/12 
Other;         1 

Project  Description: 

Objectives; 

1.  Studies  of  primary  and  secondary  immune  responses  of  inbred 
mice  before,  during  and  after  the  induction  of  plasma  cell  ascites 
tumors  by  parrafin-oil  adjuvant. 

2.  Similar  studies  with  mice  that  have  been  transplanted  with 
specific  characterized  plasma  cell  ascites  tumors,  producing  either 
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alpha,  beta  or  gamma  globulins. 

Methods  Employed; 

Balb/c  mice  with  ascites  induced  by  intraperitoneal  injections  of 
incomplete  Freund's  adjuvant  receive  three  different  treatments.   One 
group  is  immunized  just  prior  to  plasma  cell  tumor  formation  (determined 
by  previous  studies  to  be  in  the  vicinity  of  5-1/2  months),  second  group 
is  immunized  in  the  early  development  of  plasma  cell  tumors,  third  group 
is  immunized  in  the  late  stages  of  the  development  of  plasma  cell  tumors. 
Studies  of  humoral  and  cell  bound  antibody  production  utilizing  hemolysin 
titrations,  quantitative  precipitin  tests,  passive  cutaneous  anaphylaxis 
tests,  hemagglutination,  gel  diffusion  methods,  electrophoresis,  ultra- 
centrifugation,  isotope  tagging  and  fluorescent  techniques  are  done  to 
measure  and  characterize  the  antibodies  produced.   In  addition,  the 
tumor  cells  from  these  hyper immunized  mice  are  transferred  into  both 
untreated  mice  and  into  tissue  culture  to  determine  if  passive  transfer 
of  production  of  antibody  is  possible  and  also  to  determine  what  cells 
are  implicated  in  the  production  of  antibody. 

Major  Findings; 

Hemolysin  titers  obtained  in  the  primary  response  of  mice  with 
plasma  cell  tumors  are  markedly  depressed  and  appear  to  be  dependent 
both  on  the  stage  of  development  of  the  tumor  and  on  the  type  of 
globulins  produced  by  the  growth  of  the  tumor.   The  secondary  hemolysin 
titers  approach  those  obtained  in  mice  without  tumors  in  spite  of  the 
continued  development  of  the  tumors. 

Significance  to  Microbiological  Research; 

Although  the  depression  of  antibody  production  in  the  advanced 
states  of  neoplastic  diseases  is  well-known,  this  apparently  is  not 
true  for  the  secondary  response.   Since  experimental  evidence  implicates 
the  plasma  cell  in  antibody  production,  the  differences  in  the  primary 
and  secondary  antibody  response  of  animals  with  abnormal  plasma  cells 
needs  further  elucidation. 

Proposed  Course  of  Project; 

To  continue  as  outlined  under  objectives. 

Sub-project  H:   Studies  of  the  Molecular  Size  of  Antibodies  in  Mice 

Following  immunization  with  Conjugated  Protein  Antigens 

Principal  Investigators;   Miss  Rose  Lieberman 

Dr.  Wilton  Vannier,  LI,  NIAID 

Other  Investigators;   Mr.  William  Humphrey 

Mrs.  Jocelyn  Blakely 
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Man  Years  (calendar  year  1962): 

Total:  5/12 
Professional:  2/12 
Other:         3/12 

Project  Description: 

Objectives; 

To  study  the  molecular  size  of  antibodies  and  the  time  they 
appear  in  ascites  fluid  of  mice  following  immunization  with  purified 
conjugated  protein  antigens. 

Methods  Employed; 

1«  Preparation  of  conjugated  protein  antigens  for  immunization 
of  mice. 

2o  Development  of  methods  to  quantitate  the  amounts  of  haptene 
carried  by  each  protein. 

3.  Determination  of  techniques  for  immunization  of  mice  with 
conjugated  proteins  to  produce  high  titered  antibody. 

4.  The  determination  of  the  molecular  size  of  the  antibodies 
produced  to  the  conjugated  proteins  using  ultracentrifugation,  starch 
gel  and  sucrose  gradients. 

Major  Findings; 

Precipitating  19S  ovalbumin  antibodies  have  been  found  to 
appear  earlier  than  the  7S  skin  binding  antibodies  in  ascites  fluid  of 
mice  following  ovalbimiin  immunization. 

Significance  to  Microbiological  Research: 

The  time  of  appearance  as  well  as  the  determination  of  the 
different  molecular  size  antibodies  as  a  function  of  antigenic  stimu- 
lation has  not  been  clearly  established  in  the  mouse  and  is  necessary 
to  the  understanding  of  the  dynamics  of  antibody  production. 


Part  B  included:   Yes 


Serial  No.  NIAID  -  17(c) 

PHS-NIH 
Individual  Project  Report 
Calendar  Year  1962 

Part  B;  Honors,  Awards  and  Publications 

Publications  other  than  abstracts  from  this  project: 

1.  Lieberman,  R.,  Mantel,  N.,  Humphrey,  W.,  and  Blakely,  J.  G.: 
Studies  of  antibodies  in  ascitic  fluid  of  individual  mice. 
Proc.  Soc.  Exp.  Biol.  Med.  110:  897-903,  1962. 
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1.  LCI 

2 .  Infectious  Disease 
Service 

3.  Bethesda,  Maryland 


PHS-NIH 
Individual  Project  Report 
Calendar  Year  1962 


Project  Title:   Enteric  Diseases 

Principal  Investigator:   Dr.  Bayard  S.  Tynes 

Other  Investigators:   Dr.  John  P.  Utz 

Miss  Margaret  Huber 

Cooperating  Unit:   None 

Man  Years  (Calendar  year  1962): 

Total:  8/12 
Professional:  8/12 
Other:         

Project  Description: 

Objectives : 

Basic  studies  of  the  etiology^  pathogenesis  and  immunology  of  the 
Salmonella  carrier  state: 

1.  An  evaluation  of  antibiotic  and/or  surgical  therapy. 

2.  An  evaluation  of  therapy  failures  with  regard  to  possible 
gallbladder  and  hepatic  stones^  protoplast  formation  by  the 
Salmonellae,  avascular  scars  in  the  liver  and  host  response. 
Clinical  studies  include  the  evaluation  of  a  new  semisynthetic 
penicillin^  antibiotic  levels  in  the  bile,  and  biopsy  specimens 
of  the  liver  for  culture. 

Methods  Employed: 

1.  Cultures  of  the  feces,  duodenal  aspirate,  urine,  sputum 
and  biopsy  material. 

2.  Antibiotic  sensitivity  studies. 

3.  Cholecystectomy. 

4.  Liver  Biopsy  for  routine  and  L-form  culture,  and  histology. 
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5.  Immunologic  survey. 

6.  Immuno fluorescent  studies  of  all  surgical  material  from 
these  patients. 

7.  In  vitro  studies  utilizing  the  stones  of  carriers  removed 
at  cholecystectomy. 

8.  Typhoid  endotoxin  tolerance  studies  in  chronic  typhoid 
carriers . 

Patient  Material  and  Major  Findings: 

Studies  thus  far  indicate  that  carriers  without  gallstones 
may  be  cured  by  antibiotics  alone;  those  with  stones  may  be  cured 
by  cholecystectomy  alone  in  10%   and  by  cholecystectomy  and  anti- 
biotics combined  in  90-1007„.   In  vitro  studies  show  the  infected 
gallstone  impermiable  to  antibiotics.   Treatment  of  26  Salmonella 
carriers  has  been  reported.   These  studies  were  presented  at  the 
Regional  Meeting  of  the  Am.  Coll.  of  Phys.  November  18,  1961, 
and  to  the  ACP  meeting  in  Philadelphia,  April  14,  1962. 

Significance  to  Microbiological  Research: 

Each  state  in  this  area  lists  over  100  typhoid  carriers.  The 
spread  of  typhoid  is  primarily  from  carriers.  Over  300  cases  of 
Salmonellosis  were  attributed  to  our  26  carriers.  An  evaluation 
of  therapy  is  needed. 

Proposed  Course  of  Project: 

Patients'  will  no  longer  be  admitted  to  this  project.   Surgical 
material  from  previously  studied  patients  will  be  examined  by 
immunof luorescent  techniques  in  an  attempt  to  find  the  localization 
within  hepatic  cells  or  bile  ducts  of  Salmonella  organisms. 


Part  B  Included:        Yes 
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PHS-NIH 

Individual  Project  Report 

Calendar  Year  1962 


Part  B    Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 

Tynes,  B.  S.  and  Utz,  J.  P.:   Factors  Influencing  the  Care  of 
Salmonella  Carriers.  Ann.  Int.  Med.   In  press. 
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1.  LCI 

2.  Infectious  Disease  Service 

3.  Bethesda,  Maryland 
PHS-NIH 

Individual  Project  Report 
Calendar  Year  1962 

Part  A 

Project  Title:  Endocarditis 

Principal  Investigator:   Dr.  Bayard  S.  Tynes 

Other  Investigators  and  Cooperating  Units: 

Daniel  N.  Tucker,  Irving  J.  Slotnick,  and  Lamar  Crevasse  (University 
of  Florida  School  of  Medicine,  Gainesville,  Florida)  Grant  2E-128, 
NIAID 

Elizabeth  0.  King,  M.S.,  CDC,  USPHS,  Atlanta,  Ga. 

James  Nicholson,  University  of  Alabama  Medical  Center,  Birmingham, 
Alabama 

Man  Years  (Calendar  year  1962): 

Total:  1/12 
Professional:  1/12 
Other: 

Project  Description: 

Objectives: 

To  implicate  a  previously  unrecognized  organism  as  the  cause  of 
endocarditis. 

Methods  Employed; 

Charts,  and  in  one  instance  autopsy  records  of  4  patients  having 
endocarditis  due  to  an  organism  classified  as  group  "II  D"  by  the  Communi- 
cable Disease  Center,  USPHS,  were  reviewed.   Serologic  studies,  animal 
virulence  experiments  and  antibiotic  susceptability  were  studied. 

Major  Findings: 

These  organisms  were  pasteurella— like,  had  little  effect  when  in- 
jected in  animals,  were  susceptible  to  the  common  antibiotics,  and  caused 
subacute  endocarditis  in  all  patients.   (Isolations  occurred  within  a 
10  month  period  and  over  a  wide  geographical  area,  suggesting  that  this 
organism  is  the  etiology  of  a  small  but  significant  number  of  endocarditis 
cases. ) 
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Proposed  Course  of  Project; 

To  be  continued  at  CDC,  but  terminated  at  NIH. 


Part  B  included:      Yes 
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1.  LCI 

2.  Infectious  Disease  Service 

3.  Bethesda,  Maryland 
PHS-NIH 

Individual  Project  Report 
Calendar  Year  1962 

Part  B     Honors,  Awards  and  Publications 

Publications  other  than  abstracts  from  this  project: 

1.   Tucker,  D.N. ,  Slotnick,  I.J.,  King,  E.O. ,  Tynes,  B. ,  Nicholson,  J,, 
and  Crevasse,  L.:  Endocarditis  Caused  by  a  Pasteurella-like  Organism: 
Report  of  4  cases.   New  Eng.  J.  Med.   267:  913-916,  1962. 
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1.  LCI 

2.  Parasitic  Disease  Service 

3.  Bethesda^  Maryland 


PHS-NIH 
Individual  Project  Report 
Calendar  Year  1962 


Part  A: 


Project  Title:  Clinical  Investigations  in  Protozoan  Infections 
and  Diseases . 

Subproject  A:   Investigations  on  Parasitic  Infections  and  Diseases 
of  Man. 

Principal  Investigator:  Dr.  George  J.  Hill^  II 

Other  Investigators:   Dr.  S.  F.  Kuvin 

Dr.  G.  Robert  Coatney 
Dr.  John  Tobie 
Mr.  D.  K.  Lawless 
Dr.  Arnold  Schaefer 

Cooperating  Units:  LCI-NIAID 

LPC -NIAID 
ICNND-NIAMD 

Man  Years  (calendar  year  1962): 

Total:  2  11/12 
Professional:  11/12 
Other :         2 

Project  Description: 

In  this  investigation,  every  effort  has  been  made  to  develop  and 
incorporate  continually  improved  diagnostic  techniques  in  the  study  of 
parasitic  diseases.   The  application  of  precise  techniques  for  identifying 
and  describing  parasites  has  made  this  laboratory  a  useful  partner  for 
laboratories  studying  other  infectious  diseases^  nutritional  deficiencies 
and  a  variety  of  physiologic  alterations  in  malaria. 

Objectives ; 

For  Parasitic  Diseases: 

1.  To  develop  improved  diagnostic  techniques 

2.  To  understand  host-parasite  relations 

3.  To  describe  more  accurately  the  natural  history 
of  disease  associated  with  protozoa  and  helminths 
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4.  To  study  the  epidemiology  of  these  infections  and 
diseases . 

5.  To  preserve  appropriate  specimens  in  a  museum  for 
future  reference. 

Methods  Employed: 

1.  Patient  procurement  through: 

a.  Study  of  inmate  volunteers 

b.  Physician  referrals 

c.  Patients  of  the  LCI  hospitalized  for  a  variety 
of  causes. 

2.  Routine  laboratory  and  specialized  techniques 

3.  Consultant  and  directive  services  to  Clinical  Pathology 
Department,  Clinical  Center;  to  Peace  Corps;  and  to  countries 
such  as  Vietnam  through  AID,  State  Department. 

Major  Findings ; 

Malaria:   1.   In  a  continuation  of  the  study  of  human  volunteers 
infected  with  Plasmodium  cynomolgi  bastianellii  and  Plasmodium  vivax, 
reported  in  the  past  2  years,  an  increasing  understanding  of  the  clinical 
and  laboratory  aspects  of  these  illnesses  has  been  gained.   A  study  of 
the  illness  produced  by  P.  vivax  (Chesson  strain)  when  given  by  the 
blood  route  has  been  contrasted  with  current  and  previous  experience  with 
illness  produced  by  this  parasite  when  introduced  by  sporozoite 
inoculation. 

2.   A  program  of  investigation  of  resistant  strains  of 
Plasmodium  falciparum  was  developed,  and  an  attempt  was  made  to  introduce 
such  an  infection  into  two  human  volunteers.   The  volunteers  failed  to 
develop  clinical  or  laboratory  evidence  of  illness,  however,  apparently 
because  of  damage  which  had  occurred  to  the  parasites  in  storage  or  as  a 
result  of  therapeutic  efforts  directed  towards  the  original  hosts  of  the 
infections . 

Amebiasis:  1.  In  a  cooperative  study  with  ICNND-NIAMD,  a  study 
of  stool  specimens  from  patients  from  Bolivia  has  been  undertaken.  The 
stool  specimens  are  permanently  preserved  in  merthiolate-iodine-formal- 
dehyde  fixative,  and  after  evaluation  has  been  completed,  the  specimens 
are  placed  in  the  museum  maintained  by  this  laboratory.  In  every  one 
of  the  59  specimens  examined  thus  far,  more  than  one  species  of  ova  or 
parasites  have  been  found;  of  the  17  species  recorded  in  these  examina- 
tions, Entameba  histolytica  has  been  most  commonly  found. 
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Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 

The  techniques  of  immunology  and  parasitology  have  been  fruit- 
fully applied  to  the  study  of  malaria,  in  the  environment  of  a  clinical 
research  unit  where  the  course  of  the  illness  can  be  carefully  evaluated 
and  controlled.  The  demonstration  of  the  antibody  response  to  malaria 
and  the  diagnostic  implications  of  this  discovery  have  suggested  a  number 
of  interesting  clinical  studies  which  will  be  carried  out  in  the  future. 
The  emergency  of  chloroquine  resistant  strains  of  malaria  in  various 
tropical  areas  in  the  world  provides  a  challenge  which  can  be  met  with 
the  cooperation  of  the  various  investigators  who  bring  their  knowledge 
and  laboratory  facilities  together  in  these  studies. 

Proposed  Course  of  Project; 

The  specific  interests  outlined  above  will  continue  to  occupy 
the  attention  of  the  investigators  in  this  laboratory,  and  the  cooperative 
research  with  other  laboratories  can  be  expected  to  reveal  useful 
information  concerning  parasitic  diseases. 


Part  B  included:   Yes 
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Part  B; 


PHS-NIH 
Individual  Project  Report 
Calendar  Year  1962 


Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 

1.  Kuvin,  S.  F.,  Tobie,  J.  E.,  Evans,  C.  B.,  Coatney,  G.  R.  and 
Contacos,  P.  G. :  Fluorescent  antibody  studies  on  the  course  of 
antibody  production  and  serum  gamma  globulin  levels  in  normal 
volunteers  infected  with  human  and  simian  malaria.   Am.  J.  Trop. 
Med.  and  Hyg.   l]^:429-436,  1962. 

2.  Blumberg,  B.  S.,  Kuvin,  S.  F.,  Robinson,  J.  C.  and  Teitelbaum,  J.  M. : 
Haptoglobins  and  Malaria.   In  press. 

3.  Kuvin,  S.  F.,  Tobie,  J.  E.,  Evans,  C.  B.,  Coatney,  G.  R.,  and 
Contacos,  P.  G.:   Antibody  production  in  human  malaria  as  determined 
by  the  fluorescent  antibody  technique.   Science   135; 1130-1131,  1962, 

4.  Kuvin,  S.  F.,  Beye,  H.,  Stohlman,  F.,  Contacos,  P.  G.  and  Coatney, 
G.  R. :   Clinical  and  physiological  responses  in  sporazoite-induced 
B  strain  Plasmodium  cynomolgi  and  Plasmodium  vivax  infections  in 
normal  volunteers.   Roy.  Soc.  Trop.  Med.  and  Hyg.   56_: 371-378,  1962, 

5.  Tobie,  J.  E.,  Kuvin,  S.  F.,  Contacos,  P.  G.,  Coatney,  G.  R.,  and 
Evans,  C.  B. :   Fluorescent  antibody  studies  on  cross  reactions  be- 
tween human  and  simian  malaria  in  normal  volunteers.   Am.  J.  Trop. 
Med.  and  Hyg.   ll_:589-596,  1962. 
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Part  A: 


Subproject  B:  Clinical  and  Physiological  Investigations  in  Normal 
Volunteers  Infected  with  Human  Malaria. 

Principal  Investigators:  George  J.  Hill,  II,  John  E.  Tobie,  G.  Robert 

Coatney,  Vernon  Knight,  Sanford  F.  Kuvin, 
Donald  Abele,  Russell  Moores,  Peter  Contacos, 
Martin  Young,  and  B.  R.  B lumber g 

Other  Investigators:  Mr.  Deaner  K.  Lawless 

Mr.  Charles  B.  Evans 

Cooperating  Units:   Laboratory  of  Immunology,  NIAID 

Laboratory  of  Parasitic  Chemotherapy,  NIAID 
Laboratory  of  Experimental  Pathology,  NIAMD 
Epidemiology  and  Biometry  Branch,  NIAMD 
Federal  Bureau  of  Prisons 

Man  Years  (see  subproject  A) 

Project  Description: 

The  complete  medical  evaluation  of  simian  malaria  in  human 
volunteers  which  was  begun  in  April,  1960,  has  been  carried  over  into  a 
comparative  study  of  various  strains  of  human  malaria.   The  physiologic 
responses  of  the  patients  have  been  measured  and  controlled  appropriately, 
and  the  parasitologic  and  immunologic  responses  have  been  carefully  measured. 
A  program  has  been  established  to  study  chloroquine-resistant  falciparum 
malaria  in  this  controlled  clinical  environment. 

Objectives ; 

1.  Study  the  clinical  manifestations  and  pathological  processes 

of  malaria,  comparing  and  contrasting  different  strains  of  vivax  malarias, 
the  simian  malaria  studies  here  in  previous  years,  and  infections  with 
Plasmodium  falciparum. 

2.  Better  understand  host-parasite  relationships  as  related  to 
malaria. 

3.  Demonstrate  the  course  of  antibody  production  in  malaria, 
using  the  fluorescent  antibody  technique. 

4.  Investigate  antigenic  relationships  between  the  various 
species  and  strains  of  malaria. 

5.  Correlate  altered  protein  patterns  and  antibody  response  in 
malaria. 

'IS 
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6.  Investigate  hematological  and  protein  abnormalities  in 
malaria. 

7.  Determine  the  relationship  of  malaria  to  certain  genetically 
controlled  physiologic  characteristics,  such  as  haptoglobinemia. 

Methods  Emp loyed ; 

Methods  of  patient  procurement  utilized  in  1962,  consisted  in  the 
use  of  selected  inmate  volunteers  from  the  Malaria  Project  at  the  Federal 
Penitentiary  in  Atlanta,  Georgia  for  study  at  the  Clinical  Center.   Add- 
itional federal  penitentiary  inmates  were  available  at  other  institutions 
as  recipients  for  infections  induced  at  the  Clinical  Center.   Methods 
for  investigation  and  study  of  these  research  candidates  remain  the  same, 
that  is,  close  communication  and  liason  with  the  laboratories  and  workers 
participating  in  these  investigations. 

I.  Malaria  Studies  in  Normal  Volunteers  -  Clinical  Manifestations  and 
Physiological  Responses  of  Malaria  in  Man. 

Patient  Material  and  Major  Findings; 

Four  inmate  volunteers  were  experimentally  infected  with 
Plasmodium  vivax  (Chesson  strain).   Three  of  these  infections  were 
sporozoite  inoculations  and  one  was  by  a  blood-induced  infection. 
The  course  of  thise  infections  were  contrasted  with  each  other,  and  with 
previous  experience  in  this  laboratory  with  infections  caused  by  Plas- 
modium cynomolgi  bastianellii  and  Plasmodium  vivax  (Venezuelan  strain). 

The  sporozoite-induced  infections  with  P .  vivax  (Chesson  strain) 
demonstrated  prepatent  period  of  14  days  and  an  incubation  period  of  15 
days  in  these  experiments.  The  illness  was  controlled  with  therapy  such 
that  the  maximum  parasite  count  did  not  exceed  20,000  and  the  duration 
of  febrile  illness  did  not  extend  beyond  4  weeks.   Tertian  fever  patterns 
emerged,  and  the  clinical  symptoms  were  in  general  similar,  though  more 
severe,  to  the  symptoms  produced  by  P.  cynomolgi  and  P .  vivax 
(Venezuelan).   Hepatosplenomegaly  occurred  in  each  patient  and  anemia, 
leukopenia,  thrombocytopenia,  and  elevated  erythrocyte  sedimentation  rate 
was  observed  in  each  patient.   Cr   survival  studies  demonstrated  that 
in  the  untreated  phase  of  the  illness,  the  anemia  was  associated  with 
increased  red  cell  destruction  as  well  as  decreased  red  cell  production, 
similar  to  the  findings  in  P .  vivax  (Venezula),  and  differing  from  the 
normal  marrow  activity  seen  in  P.  cynomolgi  infections. 

Hypoproteinemia  with  hypoalbuminemia  and  hyperglobulinemia  was 
found  in  these  patients  as  well  as  the  malaria  patients  studies  here 
previously.   The  hyperglobulinemia  was  predominantly  due  to  a  rise  in 
serum  gamma  globulin  levels. 
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The  patient  with  blood  induced  vivax  malaria  showed  a  more  severe 
clinical  illness  initially  with  inoculation  fever  occurring,  followed  in 
2  days  by  remittent  fever  for  2  days,  then  quotidian  fevers  up  to  41.3° 
until  he  was  converted  to  a  tertian  fever  pattern  on  the  20th  day  of  his 
illness.   He  thereafter  improved  clinically,  but  on  the  30th  day  of  his 
illness,  he  suffered  a  transient  hemiparesis  and  an  initially  profound 
aphasia.  He  has  subsequently  improved.   His  parasitemia  spontaneously 
decreased  at  a  maximum  of  42,000  per  cmm.  and  was  controlled  at  less 
than  2,000-4,000  parasites  per  cram. by  his  first  dose  of  thiobismol. 
The  degree  of  anemia,  hypoalbuminemia  and  parasitemia  was  the  greater 
in  this  patient  than  in  the  10  patients  studied  in  this  laboratory  with 
sporozoite-induced  malaria. 

Two  other  inmate  volunteers  were  given  blood  specimens  which 
contained  P.  falciparum  parasites,  in  attempts  to  induce  infections  with 
this  species  of  malaria.  The  specimens  had  been  obtained  elsewhere  from 
patients  whose  infections  appeared  to  be  resistant  to  chloroquine 
therapy.  The  specimens  had  been  refrigerated  for  4-6  months.   No  clini- 
cal or  laboratory  evidence  of  malaria  developed  in  these  2  volunteers. 

II.   Antibody  Production  in  Human  Malaria  as  Determined  by  the  Fluorescent 
Antibody  Technique. 

Patient  Material  and  Major  Findings; 

The  description  of  a  reliable  serologic  test  to  follow  the  course 
of  human  antibody  production  in  human  malaria  infections  was  a  result  of 
the  application  of  the  indirect  method  of  immunofluorescence  to  the 
study  of  serum  samples  obtained  from  volunteers  with  induced  malaria 
infections.   Experience  with  this  technique  has  been  extended  through 
analysis  of  samples  obtained  from  4  additional  patients  with  P .  vivax 
(Chesson  strain)  infections  and  the  technique  continues  to  be  applicable 
to  this  study. 

Blood  films  containing  P .  vivax  were  used  as  the  antigen, 
dehemoglobinized  in  0.1>i  HCl,  and  rinsed  in  distilled  water  and  saline. 
The  serum  tested  for  antibody  was  applied  to  the  slide,  allowed  to  react, 
and  the  slide  washed  in  saline.   Fluorescein  isothiocyanante  conjugated 
horse  anti-human  globulin  was  applied,  the  slide  washed  in  saline,  and 
the  preparation  examined  with  fluorescence  microscopy. 

Malaria  antibody  has  been  demonstrated  as  early  as  5  days  after 
blood  induced  malaria  infection  and  15  days  after  sporozoite-induced 
infection.   A  prompt  rise  to  a  maximum  titer  is  usually  seen,  followed 
by  a  decline  to  a  somewhat  lower  plateau  for  1-2  months  following 
infection,  then  a  gradual  decrease  to  a  lower  level.   In  2  cases  that 
were  followed  for  150  days,  antibody  was  still  detectable. 
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III.  Cross-reactivity  Studies  in  Human  Malaria  Infections 

Patient  Material  and  Major  Findings; 

Serum  specimens  were  obtained  from  human  volunteers  with  induced 
malaria  infections  and  analyzed  by  the  indirect  fluorescence  technique 
for  titers  of  antibody  against  the  specific  species  causing  the  infection 
and  against  additional  species  and  strains  of  malaria.  Nine  patients 
were  studied^  who  had  infections  with  P.  cynomolgi  (B  strain),  P .  vivax 
(Venezuelan  strain),  or  P.  vivax  (Chesson  strain).  Antibodies  were  found 
in  each  patient  against  parasites  of  each  of  the  3  species  or  strains. 

In  general,  the  highest  antibody  titers  in  each  patient  were 
directed  against  the  specific  strain  or  species  with  which  he  was  infected, 
and  the  curve  of  titers  of  reactivity  against  the  different  parasites 
demonstrated  distinctly  different  degrees  of  cross  reactions  against  the 
different  parasites.  The  specifec  data  of  maximal  specific  and  cross- 
reacting  titers  in  each  patient  is  presented  in  the  references  cited  be- 
low.  In  addition,  the  sequence  of  titers  of  antibody  during  the  course 
of  the  illness  is  also  described  for  each  patient. 

IV.  The  Relationship  Between  Malaria  Antibody  Production  as  Determined 
by  the  Fluorescent  Antibody  Technique  to  Serum  Gamma  Globulin 
Concentrations  in  Normal  Volunteers  Infected  by  Sporozoite  Inoculat- 
ion with  P .  vivax  and  the  B  strain  of  P.  cynomolgi. 

Patient  Material  and  Major  Findings: 

Five  inmate  volunteers  have  been  experimentally  infected  by 
sporazoite  inoculation  with  the  Chesson  and  Venizuelan  strains  of  P.  vivax. 
Five  inmate  volunteers  similarly  were  infected  with  the  B  strain  of 
P.  cynomolgi.   In  addition,  one  volunteer  was  infected  with  the  Chesson 
strain  of  P .  vivax  by  blood  inoculation.  The  course  of  malaria  antibody 
was  followed  using  the  indirect  fluorescent  antibody  technique,  and  the 
production  of  gamma  globulin  determined  by  electrophoretic  analysis  of 
their  serum  proteins.   The  results  of  these  studies  have  revealed  the 
following  observations.  The  volunteers  infected  with  sporozoites  of 
P .  vivax  first  demonstrated  antibody  between  the  15th  and  23rd  day  after 
infection.   Maximum  antibody  titers  of  1:320  and  1:5120  were  reached  35 
to  42  days  after  infection,  and  malaria  antibody  has  persisted  in  their 
sera  for  as  long  as  119  days.  After  induction  of  P .  vivax  (Chesson  strain) 
by  injected  blood,  antibody  was  detected  on  the  8th  day,  and  reached  a 
peak  of  1:5120  on  the  13th  day.   Four  of  the  five  patients  infected  with 
the  B  strain  of  P.  cynomolgi  first  demonstrated  malaria  antibody  in  their 
sera  24  days  after  infection.   Maximum  antibody  titers  of  1:320  to  1:5120 
were  reached  31  to  48  days  after  infection,  and  malaria  antibody  has  been 
demonstrated  in  the  serum  of  one  patient  for  as  long  as  335  days.   All 
of  the  infected  volunteers  demonstrated  an  increase  in  their  gamma 
globulin  levels  after  infection.   The  maximum  increase  in  gamma  globulin 
varied  between  0.2  to  1.80  gms .  per  cent.   The  maximum  antibody  titer 
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tended  to  occur  at  the  same  time  as  the  maximum  gamma  globulin  rise  in 
the  sporozoite  induced  infections . 

V.  Haptoglobin  and  Hematological  Studies  in  Malaria. 

Patient  Material  and  Major  Findings; 

Haptoglobins  are  a  group  of  mucoproteins  belonging  to  the  alpha-a 
proteins  and  characterized  by  their  affinity  for  hemoglobin.  Human  pop- 
ulations can  be  divided  into  genetic  haptoglobin  types  termed  1-1,  2-2, 
2-1,  dependent  on  their  haptoglobin  patterns.   Among  the  various  pheno- 
t3T)es  found,  one  is  located  in  certain  African  populations  where  low  or 
no  serum  haptoglobin  can  be  demonstrated.  The  difference  in  distribution 
of  different  phenotypes  may  be  genetically  determined  but  may  be  in  part 
due  to  environmental  forces,  such  as  malaria.  Reports  have  been  publish- 
ed of  low  haptoglobin  levels  in  hemolyitc  anemias,  and  we  have  studied 
the  haptoglobin  level  and  life  span  of  red  blood  cells  infected  with  the 
B  strain  of  P.  cynomolgi  and  P .  vivax  in  normal  volunteers  in  an  effort 
to  further  describe  the  pathogenesis  of  the  different  phenotypic  hapto- 
globin types.   The  results  of  these  investigations  are  as  follows. 
Chromium   survival  studies  in  the  five  patients  infected  with  the  B 
strain  of  P .  cynomolgi  demonstrated  a  shortened  half  time  of  15-18  days, 
while  in  two  vivax  (Venezuelan  strain)  infected  volunteers,  the  half 
time  was  4  days.  Thise  findings  suggest  that  the  primary  factor  respon- 
sible for  the  anemia  in  these  diseases  is  hemolytic.   Concomitant  with 
the  fall  in  hemoglobin,  there  was  a  fall  in  haptoglobin  up  to  100  mgm. 
per  cent.   During  the  period  of  clinical  recovery  from  malaria,  an  in- 
crease in  serum  haptoglobin  levels  toward  normal  took  place.   These 
findings  suggest  that  the  hemolytic  anemia  associated  with  malaria  may  be 
responsible  for  some  of  the  phenotyped  found  in  certain  population 
groups  where  malaria  is  endemic.   In  four  volunteers  with  P .  vivax 
(Chesson  strain)  infections,  3  induced  by  sporozoites  and  one  by  infected 
blbod,  all  patients  showed  a  decreased  red  cell  survival  curve  which 
coincided  with  the  period  of  greatest  anemia. 

In  one  of  2  patients  studied  during  the  early  phase  of  the  illness, 
decreased  red  cell  survival  was  also  present  during  the  period  of  exoery- 
throcytic  schizogony.   In  the  patient  with  blood-induced  Chesson  strain 
vivax  malaria  decreased  red  cell  survival  also  occurred,  beginning  with 
the  onset  of  his  infection.   In  all  4  patients  with  Chesson  strain  vivax 
malaria  decreased  red  cell  survival  and  decreased  reticulocytosis  were 
observed  prior  to  therapy,  indicating  that  anemia  occurred  as  a  result 
of  hemolysis  and  lack  of  normal  bone  marrow  reactivity. 

VI.  Malaria  Antibodies  Present  in  Individuals  Residing  in  Endimic 
Malaria  Areas . 

Patient  Material  and  Major  Findings; 

Serum  specimens  were  obtained  from  118  individuals  in  Ghana. 
These  specimens  have  been  analyzed  for  antibodies  against  parasites 
of  P.  cynomolgi.  r: -, 
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Analysis  of  the  specimens  thus  far  has  demonstrated  antimalarial  antibodies 
in  about  25%.  Continuation  of  this  study  will  correlate  the  clinical 
history  with  the  physical  findings  of  splenomegaly  and  with  titers  of 
antibodies  against  a  variety  of  malaria  parasites. 

Significance  to  Biomedical  Research; 

New  reservoirs  of  human  malaria  have  definitely  been  elucidated 
which  may  have  great  significance  in  terms  of  world-wide  malaria 
eradication.  These  investigations  have  served  to  further  characterize  the 
pathophysiological  responses  of  simian  malarias  in  man^  and  to  more 
adequately  understand  the  pathogenis  of  malaria  including  other  human 
forms.  This  and  other  simian  malarias  will  provide  a  useful  tool  in 
other  studies  in  malaria. 

The  fluorescent  antibody  technique  has  been  successfully  used  to 
follow  the  course  of  antibody  production  in  normal  volunteers  infected 
with  human  and  simian  strains  of  malaria.  This  method  has  shown  itself 
to  be  specific  and  sensitive  in  studying  antibody  production  in  malaria 
and  should  prove  of  considerable  value  in  epidemiological  studies  and 
eradication  programs.   Our  present  investigations  suggest  that  the  raised 
gamma  globulin  levels  found  in  malarial  infections  correlate  with  the 
prodection  of  malaria  antibody^  and  that  the  humoral  element  of  malaria 
immunity  is  a  part  of  the  excess  gamma  globulin  formed.   The  haptoglobin 
abnormalities  demonstrated  in  malaria  have  correlated  with  the  hemolytic 
anemia  produced,  and  have  demonstrated  the  environmental  effect  of 
malaria  on  this  genetic  polymorphism. 

Proposed  Course  of  Project; 

It  is  anticipated  that  additional  investigations  involving  the 
use  of  inmate  volunteers  infected  with  human  and  simian  malarias  will  be 
carried  out  at  the  Clinical  Center.   Studies  of  cross  immunity  between 
the  simian  malarias  and  the  human  malarias  are  programmed.  The  course 
of  antibody  production  in  various  simian  and  human  malarias  will  be 
followed  and  correlated  with  the  associated  changes  in  serum  protein 
patterns.   The  relationship  of  antibody  titer  to  various  types  of 
anti-malarial  chemotherapy  and  to  the  height  of  parasitemia  will  also 
be  under  investigation.   The  environmental  effects  of  malaria  on  hapto- 
globin phenotypes  will  continue  to  be  investigated,  and  it  is  anticipated 
that  studies  relating  malaria  immunity  to  sickle  cell  disease  and  glucose- 
6-phosphodehydrogenase  deficiency  will  be  undertaken.   The  project  in  the 
clinical  investigation  of  simian  malaria  in  man  is  one  aspect  of  an 
intensive  program  of  investigating  the  role  of  simian  malaria  in  the 
epidemiology  of  human  malarias  coordinated  through  the  Laboratory  of 
Parasitic  Chemotherapy. 
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PHS-NIH 
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Calendar  Year   1962 


Part  A. 


Project  Title:   Cystic  Fibrosis  of  the  Pancreas 

Principal  Investigators:   Dr.  David  Lang 

Dr.  Richard  C.  Adler 

Dr.  Philip  Fireman  (6-30-62) 

Cooperating  Units:   None 

Man  Years  (calendar  year  1962): 
Total:        1  2/12 
Professional:   1  2/12 
Other: 

Project  Description: 

Objectives: 

1.  To  study  the  microbial  flora  in  patients  with  cystic 
fibrosis  of  the  pancreas. 

2.  To  evaluate  the  role  of  staphylococcal  immunology. 

3.  To  evaluate  the  effect  of  certain  antibiotic  agents  on  the 
bacterial  flora  of  the  respiratory  tract. 

Patient  Material: 

Children  with  proven  cystic  fibrosis  of  the  pancreas  who  are 
being  followed  regularly  in  this  clinic. 

Major  Findings: 

The  major  findings  are  limited  to  the  study  of  the  microbial 
flora  in  patients  with  cystic  fibrosis  of  the  pancreas.   These  would 
indicate  that  children  with  this  disease  have  a  relatively  stable 
bacterial  flora  in  spite  of  continuous  therapeutic  antibiotic 
therapy. 
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Proposed  Course  of  Study: 


As  previously  planned^  the  program  was  discontinued  in 
September  1962  and  the  patients  have  been  referred  to  NIAMD 
Clinical  Service  for  study  of  other  aspects  of  cystic  fibrosis 


Part  B  included:   No 
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Project  Title:   Basic  Biochemical  Studies 

Principal  Investigator:   Dr.  Harry  G.  Steinman 

Other  Investigators:   Dr.  Michael  Brandriss 

Miss  Emmy  L.  Denny 

Cooperating  Units:   Dr.  Walter  L.  Newton,  Laboratory  of  Germ-free  Animal 

Research  (Serial  No.  114) 

Man  Years  (calendar  year  1962) 
Total:         2 
Professional:   9/12 
Other:         1-3/12 

Project  Description: 

Objectives : 

To  study  the  biochemistry  of  pathogenic  micro-organisms;  the  nature  of 
penicillin  resistance;  the  mechanism  of  action  of  penicillin;  the  biochemical 
abnormalities  associated  with  specific  allergic  and  infectious  disease 
processes . 

The  work  in  this  laboratory  has  developed  in  two  directions:   One, 
concerned  with  the  role  of  penicillinase  as  the  basis  for  the  natural 
resistance  of  certain  strains  of  pathogenic  staphylococci;  the  other,  with 
the  biochemical  reactivities  of  penicillin.   In  the  latter  area,  particular 
emphasis  is  being  made  on  the  problem  of  penicillin  allergenicity . 

Methods  Employed: 

In  order  to  examine  the  interaction  of  penicillin  with  protein, 
procedures  have  been  developed  to  differentiate  the  reversible  type  of 
binding  that  penicillin  undergoes  in  the  presence  of  serum  protein  and  the 
irreversible  type  of  binding  involved  in  penicillin  acting  as  a  haptene 
grouping  attached  to  protein  to  yield  an  antigen.   One  of  these  procedures 
is  a  new  chemical  method  for  measuring  penicillin  based  upon  stabilizing, 
via  the  mercuric  salt,  an  acid  rearrangement  product  possessing  an  intense 
UV  absorption. 
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Penicillin  allergenicity  is  being  studied  directly  in  vivo.   Although 
the  rabbit  is  a  useful  experimental  animal,  the  guinea  pig  would  be  more 
advantageous  with  respect  to  conservation  of  limited  amounts  of  new  penicillins. 
Unfortunately,  the  guinea  pig  is  extraordinarily  sensitive  to  small  amounts  of 
penicillin.   In  order  to  establish  whether  the  penicillin  is  directly  or 
indirectly  toxic  to  the  guinea  pig,  germ-free  animals  were  compared  to  con- 
ventional animals  with  regard  to  their  behavior  to  penicillin. 

Major  Findings: 

The  spectrophotometric  procedure  for  the  measurement  of  benzylpenicillin 
has  been  found  to  be  rapid,  sensitive,  accurate  and  specific  for  the  intact 
penicillin  molecule.   Furthermore,  it  is  unaffected  by  the  presence  of  the 
degradation  products  of  penicillin  or  by  the  presence  of  protein.   It  is 
applicable  to  certain  other  conventional  penicillins  but  not  to  all  types  of 
penicillin.   (See  Project  Report  1962-NIAID-30(c) . 

The  sensitivity  to  penicillin  displayed  by  conventional  guinea  pigs 
has  been  shown  to  be  an  indirect  response,  presumably  as  the  result  of  the 
upset  of  the  ecology  of  the  intestinal  flora.   Under  conditions  where 
penicillin  was  uniformly  lethal  to  guinea  pigs  in  a  normal  environment,  germ- 
free  animals  were  not  unaffected.   (See  Project  Report  1962 -NIAID -1 14. ) 

Significance  to  Medical  Research: 

The  chemical  method  for  the  determination  of  penicillin  offers  a  simple 
and  rapid  procedure  for  the  direct  assay  of  total  undegraded  penicillin  in 
patient  sera  which  is  unaffected  by  the  problem  of  serum  binding.   Conven- 
tional bioassay  of  penicillin  is  more  sensitive  but  requires  over-night 
incubation.   The  chemical  method  is  equal  in  accuracy  to  the  bioassay,  if  not 
actually  superior,  since  it  is  a  direct  measure  of  the  intact  molecule. 

Since  the  chemical  method  is  based  on  the  formation  of  a  rearrange- 
ment product  of  penicillin  which  is  considered  to  be  a  major  intermediate  in 
the  chemical  combination  of  penicillin  to  protein  to  form  an  antigen,  the 
chemical  procedure  therefore  offers  a  useful  method  for  evaluating  the 
potential  allergenicity  of  other  penicillins.   Studies  of  the  optimal  con- 
ditions for  formation  of  the  labile  intermediates  of  other  penicillins  will 
help  establish  the  best  means  of  obtaining  these  forms  for  further  reaction 
with  protein  to  form  experimental  antigens  for  cross-reactivity  investigations. 

The  finding  that  penicillin  is  only  indirectly  toxic  to  guinea  pigs 
enables  the  guinea  pig  to  be  used  as  a  test  animal  for  experimental  penicillin 
hypersensitivity  studies. 

It  is  noteworthy  that,  despite  the  advances  of  the  past  20  years  in  the 
control  and  eradication  of  bacterial  infectious  diseases,  the  annual  produc- 
tion of  penicillin  is  still  increasing  and  penicillin  is  still  the  leading 
antibiotic  as  measured  by  bulk  use. 
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Proposed  Course  of  Project; 

Major,  but  only  initial,  advances  have  been  made  in  understanding  the 
mechanism  whereby  penicillin  becomes  a  haptenic  grouping  of  an  antigen  and  of 
the  variety  of  the  immunologic  responses  caused  by  this  allergen  (or  allergens), 
Studies  on  the  various  chemical  reactivities  of  the  penicillin  molecule  will 
be  pursued  using  a  number  of  analogues  of  penicillin,  some  of  which  cannot 
undergo  the  rearrangement  reactions  characteristic  of  benzylpenicillin  and 
should  be  useful  in  corroborating  or  modifying  current  concepts. 


Part  B  included:    Yes 
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Part  B;   Honors,  Awards  and  Publications 

Publications  other  than  abstracts  from  this  project: 

1.  Steinman,  H.  G.:   Degree  of  penicillinase  resistance  necessary  for 
a  penicillin  to  be  effective  against  penicillinase-producing 
Staphylococci.   In  Finland,  M.  and  Savage,  G.  M.  (eds.):  Anti- 
microbial Agents  and  Chemotherapy  -  1961.  Ann  Arbor,  Braun- 
Brumfield,  Inc.,  1962,  pp.  679-682. 

2.  Steinman,  H.  G.:   The  role  of  penicillinase  in  the  resistance  of 
Staphylococcus  aureus  to  benzylpenicillin.  Antibiotiki  8_: 
718-724,  1962. 

3.  Steinman,  H.  G.,  Brandriss,  M.  W.:   Current  developments  in 
penicillin  therapy  and  hypersensitivity.  Med.  Ann.  of  D.  C. 
(in  press) . 

Honors  and  Awards  relating  to  this  project: 
Invited  Lectures 

1.  Pfizer  Research  Laboratories,  Groton,  Connecticut,  January  1962. 

2.  Merck  Research  Institute,  Rahway,  New  Jersey,  February  1962. 

3.  Department  of  Pharmacology,  University  of  Chicago  Medical  School, 
Chicago,  Illinois,  October  1962. 

4.  Department  of  Pharmacology,  Seton  Hall  College  of  Medicine, 
Jersey  City,  New  Jersey,  November  1962. 
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Project  Description: 

Objectives; 

1.  To  study  diagnosis,  pathogenesis,  immunology  and  natural  course 
of  systemic  fungus  infections. 

2,  To  study  the  pharmacology  and  therapeutic  value  of  antifungal 
antibiotics. 

Methods  Employed; 

Patients  with  suspected  systemic  fungal  infections  are  studied 
diagnostically  by  cultural,  histologic,  and  immunologic  techniques.   The 
fungi  isolated  are  studied  when  indicated  for  their  serologic  characteris- 
tics and  sensitivity  to  antifungal  antibiotics.   The  patients  are  treated 
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and  the  following  parameters  studied:   therapeutic  effectiveness;  toxicity 
due  to  treatment;  and  distribution,  excretion,  and  catabolism  of  drug. 

Patient  Material  and  Major  Findings; 

During  1962,  it  is  estimated  that  67  patients  will  be  hospitalized 
for  a  total  of  97  admissions.   On  the  average,  one— half  of  the  patients 
admitted  are  treated,  the  other  patients  are  brought  in  for  evaluation 
of  long-term  efficacy  and  toxicity  of  previous  treatment.   Of  the  half- 
treated,  three-fourths  are  new  patients  and  one— fourth  are  previously 
treated  patients  who  have  relapsed. 

1.  An  analysis  of  30  patients  with  Cryptococcal  Meningitis  treated  with 
amphotericin  B  was  carried  out  during  the  year.   Fifty-three  percent  of 
the  cases  were  apparent  cures  after  one  course  of  therapy,  30  percent 
relapsed  and  were  retreated  successfully  and  17  percent  failed  to  respond 
to  therapy.  All  relapses  occurred  within  12  months  after  therapy,  and 
were  unrelated  to  the  total  dose  of  drug.   Sixty— two  percent  had  coexisting 
disease,  and  all  deaths  occurred  in  patients  with  some  associated  disease. 
Further  analysis  of  the  data  in  regard  to  cerebrospinal  fluid  findings  and 
ophthalmo logical  abnormalities  are  currently  under  study. 

2.  A  study  was  undertaken  to  determine  if  histologic  changes  occurred  in 
the  kidney  following  amphotericin  B  therapy.   Amphotericin  B  was  given  to 
7  patients  with  systemic  fungal  infections  and  to  3  mongrel  dogs.   Per- 
cutaneous renal  biopsies  were  performed  upon  the  patients  following 
therapeutic  doses,  and  postmortem  studies  of  the  canine  kidneys  were 
carried  out  after  lethal  doses  of  amphotericin  B.   Necrosis,  disquamation, 
and  disintegration  of  tubular  epithelial  cells  were  seen  followed  by  sub- 
sequent mineralization  of  the  nuclear  debris  and  cellular  detritus 
collected  within  damaged  tubules,  resulting  in  the  formation  of  intra- 
tubular  calcific  masses. 

Further  studies  are  currently  underway  to  examine  in  considerable 
detail  the  renal  functional  abnormalities  induced  by  amphotericin  B  in  the 
dog. 

3.  The  charts  of  selected  patients  who  had  received  a  total  of  37  courses 
of  intravenous  amphotericin  B  were  reviewed  and  red  cell  survival  studies 
were  performed  on  five  patients  before  and  during  therapy.   A  moderate  to 
severe  anemia  was  associated  with  amphotericin  administration  in  the 
majority  of  cases.   The  anemia  was  of  the  normocytic— normochromic  type  and 
was  associated  with  a  depressed  reticulocyte  response.   The  data  indicate 
that  the  anemia  was  secondary  to  bone  marrow  depression  from  the  drug.   There 
was  no  evidence  of  bleeding  or  hemolysis  with  the  exception  of  one  patient 
who  developed  a  severe  hemolytic  anemia  shortly  after  amphotericin  was 
started. 
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4.   The  first  report  on  Histoplasma  capsulatum  meningitis  diagnosed  during 
life  in  an  adult  was  published  in  an  analysis  of  five  proven  cases. 

5»  A  double-blind  comparison  was  made  between  3  agents  which  were  used 
to  control  serious  side-reactions  of  antifungal  therapy  (amphotericin  B). 
Two  agents  proved  useless;  the  third,  hydrocortisone,  significantly 
reduced  the  incidence  of  fever  during  infusion.  Using  the  same  technique, 
two  preparations  of  amphotericin  were  compared.  The  preparation  free 
from  amphotericin  A  caused  significantly  less  fever.   These  results  have 
been  submitted  for  publication. 

6.  Further  evaluation  of  the  experimental  antibiotic,  X-5079C,  has  helped 
define  its  usefulness  in  treating  histoplasmosis  and  North  American  blasto- 
mycosis. An  improved  method  of  assay  has  been  used  to  further  elucidate 
the  pharmacology  of  the  drug. 

7.  Long-term  oral  therapy  with  insoluble  amphotericin  B  is  being  tested 
for  its  ability  to  prevent  relapse  in  cryptococcosis. 

8.  The  22  patients  with  disseminated  histoplasmosis  who  have  been 
hospitalized  here  constitute  one  of  the  largest  studies  on  this  disease  in 
any  one  institution.   The  records  of  these  patients  are  being  analyzed  for 
clinical  characteristics,  immunologic  responsiveness,  and  results  of  therapy. 

9.  A  contribution  was  made  to  the  epidemiology  of  histoplasmosis  when  the 
fungus  was  isolated  from  a  pillow  used  by  a  child  who  developed  disseminated 
histoplasmosis.   This  unique  finding  was  published. 
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Int.  Med.   In  press. 
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man.   J.A.M.A.  180:  269-272,  1962. 
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4.  Evans,  H.E.,  Campbell,  CC,  and  Utz,  J.P.:   Infantile  dissemi- 
nated histoplasmosis.   J.A.M.A.  _181:  999-1000,  1962. 
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Project  Title:  Sarcoidosis 
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Project  Description: 

Objectives; 

1.  To  maintain  a  select  group  of  patients  with  sarcoidosis,  a 
poorly  understood  disease,  so  as  to  be  able  to  apply  standard  and  new  methods 
of  investigation  and  therapy. 

2.  To  investigate  the  effects  of  antimalarial  drugs  on  sarcoidosis. 

3.  To  define  the  immunological  phenomena  that  occur  in  this  disease. 

Methods  Employed: 

Patients  are  subjected  to  a  series  of  clinical  studies  according  to 
a  protocol.   Standard  clinical,  laboratory  and  immunological  techniques  are 
employed. 

Patient  Material; 

The  patients  studied  are  selected  as  having  proven  sarcoidosis  and 
are  followed  in  the  out-patient  clinic  of  the  Clinical  Center,  with  ad- 
mission to  the  hospital  when  indicated.   Currently,  all  the  patient  charts 
with  the  diagnosis  of  sarcoidosis  are  being  reviewed  so  as  to  arrive  at  a 
compact  but  representative  group  of  patients. 
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Major  Findings: 

The  continuing  surveillance  of  this  group  of  patients  has  revealed 
no  dramatic  new  information  in  the  past  year.   Hydroxychloroquin  has  been 
given  to  some  6  patients  with  varied  stages  of  the  disease  in  the  past  year 
and  continues  to  appear  beneficial. 

Significance  to  the  Program  of  the  Institute; 

The  small  but  select  group  of  sarcoid  patients  provides  contrast  to 
the  patients  with  granulomatous  diseases  of  known  infectious  etiology,  and 
the  poorly  defined  immunological  phenomena  occurring  in  sarcoidosis  pro- 
vide an  area  for  fruitful  research  with  various  immunologic  techniques.  A 
further  definition  of  sarcoidosis  as  to  etiology,  pathogenesis,  and  therapy 
will  be  significant. 

Proposed  Course  of  Project; 

As  outlined  above. 
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Project  Title:  Pyelonephritis 

This  project  has  been  temporarily  inactivated. 
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Honors^  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 


1.  Utz,  J.  P.  and  Szwed,  C.  F.:   Mumps  III.   Comparison  of  methods 
for  detection  of  viruria.   Proc.  Soc.  Exp.  Biol.  Med.  110:  841-844,  1962. 
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Project  Title:  Leprosy 

Principal  Investigator:  Dr.  Richard  C.  Adler 

Other  Investigators:  Dr.  George  J.  Hill,  II 

Dr.  Vernon  Knight 

Cooperating  Units:  Dr.  Y.  T.  Chang,  Dr.  J.  A.  Doull,  Leonard  Wood  Memorial; 

Dr.  Fernando  Latapi,  Dr.  Jose  Barba-Rubio,  Institute 
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Dermatologico  Pascua 

Man  Years  (calendar  year  1962): 

Total:  11/12 
Professional:  11/12 
Other: 

Project  Description: 

Objectives : 

1.  To  examine  the  pathophysiology,  pathology,  biochemistry, 
bacteriology,  and  physical  characteristics  of  patients  with  various  types 
of  leprosy. 

2.  To  attempt  to  cultivate  the  bacillus  M.  leprae. 

3.  To  attempt  to  develop  an  effective  serologic  test  to  aid  in 
the  early  detection  of  patients  with  leprosy  and  those  who  manifest 
specific  hypersensitivity  but  do  not  have  evidence  of  the  disease. 

Methods  Employed: 

To  be  considered  with  the  available  results  under  each  objective. 

Patient  Material  and  Major  Findings: 

Three  Mexican  males  referred  from  the  Dermatologic  Institutes 
in  Guadalajara  and  Mexico  City  were  admitted  to  the  Clinical  Center  in 
May  of  1962.   Diagnosis  of  leprosy  was  confirmed  in  all  of  the  patients 
with  the  types  being:   dimorphous  (2)  and  diffuse  lepromatous  complicated 
by  Lucio  phenomena  (1), 
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Initial  evaluation  of  the  various  parameters  of  pathophysiology^, 
etc.  has  been  extensive.  The  findings  according  to  diagnostic  category 
follow. 

A.  Diffuse  Lepromatous  Leprosy; 

Physical  findings  indicated  gross  loss  of  facial  and  body  hair 
with  diffuse  infiltrative  changes  in  the  skin.   Ulcerations  present 
on  the  legs  were  due  to  Lucio  phenomena.   Neurologic  abnormalities  were 
not  evident.   Splenomegaly  was  noted  on  abdominal  film.   During  the 
six  months  hospital  course  anemia^  thrombocytopenia^  and  leucopenia 
have  persisted.   Red  cell  uptake  by  the  spleen  is  increased.  The  sedimen- 
tation rate  has  been  consistently  elevated  in  the  range  of  100.   Total 
proteins  vary  from  eight  to  nine  grams  per  cent  with  approximately  forty 
to  fifty  per  cent  being  gamma  globulin  (confirmed  on  Immunoelectrophoresis). 
Antistreptolysin  titre,  C-reactive  protein,,  thymol  turbidity^  cephalin 
f locculation^  VDRL^  direct  Coombs,  and  Kolmer  have  been  positive  and 
elevated  respectively  during  the  present  course.   Endocrine  studies  reveal 
adrenal  unresponsiveness  to  exogenous  ACTH  with  normal  pituitary  response. 
Gonadotrophins  are  elevated  and  the  patient's  semen  is  virtually  devoid 
of  spermatozoa.   Multiple  biopsies  indicate  lepromatous  leprosy  involving 
liver,  prostate,  skin,  lymph  nodes,  testes,  testicular  fascia,  Gerota's 
fascia,  and  right  kidney.   After  two  months  in  the  Clinical  Center, 
treatment  with  100  mg.  (daily)  of  diaminodiphenylsulfone  was  begun.   Weight 
gain  and  minimal  growth  in  stature  are  the  only  significant  changes  which 
have  been  observed  during  the  ensuing  four  months. 

B.  Dimorphous  Leprosy:   (Case  W.  G.) 

Physical  findings  on  admission  were  mostly  neurological  in  nature. 
Hypaesthesia  was  observed  over  a  greater  portion  of  the  arms  and  legs  as 
well  as  the  forehead.   This  was  hypopigmented  areas  on  the  dorsal  thorax  and 
buttocks.   Ulnar  nerves  were  palpable  bilaterally.   Abnormal  laboratory 
findings  have  been  confined  to  the  demonstration  of  M.  leprae  in  the  liver, 
skin  (deep  and  superficial),  and  bone  marrow.   He,  too,  was  begun  on  100 
mg.  of  diaminodiphenylsulfone  two  months  after  admission.   This  was 
tolerated  initially  but  some  three  months  later  he  experienced  a  diffuse 
exfoliative  dermatitis  possibly  related  to  sulfone  therapy.   The  increase 
in  the  number  of  demonstrable  bacilli,  the  gross  change  in  facial  appear- 
ance, and  the  general  downhill  course  gave  basis  for  the  supposition  that 
a  lepromatous  transformation  was  in  progress  as  well.   Prednisone  was 
begun  and  sulfone  stopped  with  resultant  improvement  in  the  overall  condition 
of  the  patient.   At  the  time  of  cessation  of  sulfone  therapy  neurologic 
abnormalities  present  on  admission  had  been  grossly  modified.   Ciba  1906, 
a  thiourea  compound,  was  begun  six  months  after  admission  and  at  this  date, 
there  is  no  evidence  of  beneficial  effects.   The  patient  will  remain  in  the 
Clinical  Center  for  further  observation. 

C.  Dimorphous  Leprosy; 

On  admission  and  throughout  his  hospital  course^  this  patient 
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(S .  B.)  has  had  very  striking  neurologic  damage  with  palpable  ulnar, 
radial,  median,  peroneal,  and  posterior  auricular  nerves.   Anesthetic 
areas  v/ere  marked  over  the  hands,  forearms,  legs,  feet,  and  face. 
Associated  findings  were  foot  drop,  wrist  drop,  and  right  facial  weakness. 
Chorioretinitis  in  the  right  eye  was  assumed  to  be  related  to  toxoplasmosis 
when  the  dye  titre  was  found  to  be  elevated.   Biopsy  specimens  confirm 
the  diagnosis  of  dimorphous  leprosy  and  bacilli  have  been  found  only  in 
the  skin.  Treatment  was  started  on  this  patient  after  two  months  hospital- 
ization and  the  ensuing  four  months  have  revealed  little  change  in  the 
patient's  course.   However,  there  is  some  indication  of  increase  in 
manual  strength  with  physical  therapy,  decrease  in  size  of  dorsal  thorax 
lesions,  and  diminishing  of  lagophthalmos . 

Aside  from  the  general  pathophysiological  evaluation  of  the 
patients,  certain  items  of  special  interest  have  developed. 

1.  Reticulo-endothelial  response  to  simple  superficial  desquamation 
has  shown  that  the  patients  with  dimorphous  leprosy  are  entirely  normal. 
Acid  fast  stains  of  the  exudate  fail  to  reveal  single  bacilli  or  clumps. 
In  the  patient  with  diffuse  lepromatous  leprosy,  a  monocytic  population 
fails  to  appear  even  after  sixteen  hours.   Single  bacilli  and  globi  can  be 
found  both  in  polymorphonuclear  leucocytes  and  in  lymphocytes. 

2.  Sweat  chloride  levels  have  been  determined  on  all  three  patients 
on  several  occasions.   The  patient  with  lepromatous  leprosy  has  consistently 
normal  values  in  the  range  of  15-30  meq/1  (normal)  whereas  the  others 

range  between  40  and  80  meq/1,   (somewhat  elevated). 

3.  Metabolic  chamber  studies  to  assess  the  role  of  peripheral 
denervation  in  relationship  to  core  temperature,  peripheral  temperature, 

and  metabolic  rate  are  being  performed  at  this  time.   All  three  patents  were 
placed  in  the  chamber  at  60"?..   Simultaneous  rectal,  ear,  esophageal,  and 
skin  temperatures  were  measured.   Oxygen  uptake  and  carbon  dioxide  output 
were  determined.  The  patient  with  lepromatous  leprosy,  having  no 
neurologic  damage,  had  an  entirely  normal  response.   However,  the  two 
with  dimorphous  leprosy  showed  little  ability  to  conserve  body  heat. 
Their  inability  to  vasodilate  or  vasoconstrict  was  also  observed  at  100°F.. 
Control  data  is  still  being  compiled  so  that  any  interpretation  of  the 
patient  data  is  very  much  premature. 

In  addition  to  the  above  studies,  the  evaluation  of  the  toxicity  of 
B-663  (Geigy,  Basel),  a  rimino  compound  which  is  a  derivative  of  the  basic 
phenazine  dye,  is  being  considered.   In  animals  and  in  a  few  humans,  this 
drug  has  been  found  to  be  weakly  toxic  and  very  effective  against  myco- 
bacteria. This  drug  in  combination  with  INH  has  been  shown  to  prevent  the 
development  of  drug  resistent  strains  of  M.  tuberculosis  and  in  the  same 
combination  is  maximally  effective  against  M.  lepraemurium.   Its  advent 
into  the  limited  pharmacopeia  available  to   leprologists,  may  aid  in  the 
treatment  of  those  cases  which  have  been  found  to  be  resistent  to 
diaminodiphenylsulfone,  etc. 
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Cultivation  Studies: 

The  prolonged  generation  time  of  M.  leprae  has  necessitated  the 
use  of  metabolically  hypoactive^  non- rep reducing  cellular  vehicles  such 
as  the  mouse  peritoneal  macrophage.  However,  since  the  life  span  of  these 
cells  in.  vitro  is  but  150±20  days,  experiments  are  underway  to  discover 
the  efficacy  of  monkey  peritoneal  macrophages  and/or  human  peripheral 
monocytes.   At  the  present  time,  material  for  culture  purposes  has  been 
obtained  from  patients  with  lepromatous  and  dimorphous  leprosy  (inguinal 
lymph  nodes).  The  nodes  are  macerated  thoroughly  and  a  diluted  suspension 
prepared  so  as  to  supply  4-5  bacilli  per  monocyte  in  Leighton  tubes.  To 
the  basic  media  (horse  serum,  human  serum,  NCTC  109)  are  added  such  sub- 
stances as  glycerin,  liver  extract,  beef  embryo  extract,  desoxyribonucleic 
acids,  etc.   Growth  is  indicated  by  lengthening  and  increase  in  the 
absolute  number  of  bacilli.  The  first  is  evaluated  by  repeated  examinations 
of  stained  coverslips  and  by  time-lapse  phase  microscopy.   Counts  of 
individual  organisms  are  performed  on  a  micro-drop  according  to  the  method 
of  Hanks . 

Preliminary  results  at  this  time  suggest  that  there  is  both 
lengthening  and  increase  in  absolute  numbers  of  M.  leprae  with  mouse 
peritoneal  macrophages  nourished  by  media  consisting  of  horse  serum, 
human  serum,  NCTC  109,  beef  embryo  extract,  glycerin,  and  penicillin. 

Attempt  to  Develop  a  Serologic  Test  for  Leprosy; 

Intact  M.  leprae  and  other  mycobacteria  have  been  found  to  cross 
react  when  used  as  antigens  in  several  immunologic  systems.   Cell  walls 
can  be  equally  non-specific.  M.  leprae  protoplasm  (prepared  by  different- 
ial centrifugation  after  bacilli  are  disrupted  in  the  Mickle  apparatus) 
makes  a  good  complement  fixing  antigen  according  to  the  data  of  Shepard 
and  Hirsch.   An  albumen- free  preparation  of  globulins  is  obtained  by 
salting  out  with  14?o  sodium  sulphate.   This  relatively  pure  globulin  will 
be  used  as  the  antiserum  for  the  following  tests:   quantitative  precipitin 
reaction,  complement  fixation,  Parlett-Youmans  modification  of  Ouchterlony 
double  diffusion,  and  Immunoelectrophoresis.   Cross-reactivity  with  the 
serum  (similarly  treated)  from  patients  with  other  mycobacterial  diseases 
will  be  determined. 

Significance  to  Biomedical  Research: 

1.  Accurate  and  complete  clinical  evaluation  of  several  patients 
with  different  types  of  leprosy  will  aid  in  the  understanding  of  this 
disease,  as  well  as  the  modification  of  its  course  by  some  of  the  more 
effective  forms  of  treatment. 

2.  The  cultivation  of  the  human  leprosy  bacillus  is  needed  to 
provide  a  readily  available  antigen  for  immunologic  studies,  a  relatively 
pure  skin  test  material  for  evaluation  of  patient  contacts,  and  a  reliable 
method  for  in  vitro  testing  of  drugs. 
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3.   An  accurate  serologic  test  will  enable  periodic  examinations 
of  patients  to  be  carried  out. 

Proposed  Course  of  Project; 

1.  Continue  present  clinical  studies  with  particular  emphasis  on 
the  more  positive  findings  that  have  been  noted  in  the  first  three 
patients.  With  further  support  in  some  of  these  previously  unreported 
findings,  field  studies  will  be  carried  out  on  a  larger  scale  than  is 
possible  in  the  Clinical  Center. 

2.  Verification  of  preliminary  results  of  cultivation  experiments 
and  continuation  of  development  of  an  adequate  serologic  test  are  planned. 


Part  B  included:  No 
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1.  LCI 

2 .  Infectious  Disease 
Service 

3.  Bethesda,  Maryland 


PHS-NIH 
Individual  Project  Report 
Calendar  Year  1962 


Project  Title:   Pathogenesis  of  Viral  Infections 

Principal  Investigator:   Dr.  Julius  A.  Kasel 

Other  Investigators:   Hugh  Evans,  M.D. 

Frank  Loda,  M.D. 
Miss  Margaret  Huber 

Cooperating  Units:   None 

Man  Years  (Calendar  year  1962): 


Total: 

8/12 

Professional: 

4/12 

Other : 

4/12 

Project  Descript: 

ion: 

Obiectives: 

1.  To  study  the  biologic  and  physiologic  significance  of  adenovirus  solu- 
ble antigens  which  are  produced  as  a  consequence  of  viral 
infection  in  order  to  assess  their  role  in  the  pathogenesis 

of  infection  and  their  value  as  immunizing  agents. 

2.  To  study  the  effect  of  topical,  nasopharyngeal  and  aerosol 
administration  of  adenovirus  inhibitor  and  myxovirus  inter- 
fering virus  (interferon)  suspensions  in  volunteers  inoculated 
with  respiratory  viruses. 

Methods  Employed: 

Clinical  studies:   Material  from  human  volunteers  inoculated 
with  different  viruses  and  patients  with  non -viral  illnesses  as 
well  as  animals  will  be  utilized  in  the  projects  under  study. 

Laboratory  studies:   Tissue  culture,  chromatography, 
fluorescent  microscopy,  Immunoelectrophoresis,  serologic  and  bio- 
logic techniques  will  be  utilized. 
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Ma  jor  Findings : 

1.  Recent  adenovirus  type  1  and  2  isolates  and  prototype  strains 
1,  2,  4  and  15  were  found  to  possess  the  property  of  removing 
erythrocyte  receptor  sites  possibly  by  enzymatic  action,  from 
human  red  blood  cells  for  three  of  five  adenovirus  hemagglutinins. 
The  antigen  responsible  for  this  property  is  type -specific  and 
separable  from  the  infectious  virus  particle  and  not  related  to 
the  antigens  causing  cell  detachment  and  early  cytopathogenicity. 
Studies  indicated  that  the  adenovirus  factor  was  a  macromolecular 
substance,  heat  stable,  resistant  to  proteolytic  and  nuclease 
enzymes  and  was  neutralized  by  homologous  but  not  heterologous 
serum.   In  addition,  rabbits  hyper immunized  with  this  antigen, 
which  was  partially  purified  by  column  chromatography,  developed 
type-specific  hemagglutination-inhibition  antibody. 

2.  Adenovirus  type  1  suspensions  devoid  of  infectious  virus  and 
cell  detaching  factor  exhibited  an  "inhibiting"  property  for 
adenovirus  type  26  in  vitro. 

Significance  to  Microbiological  Research: 

1.  The  presence  of  viral  antigens  other  than  infectious  viral 
particles  in  infectious  tissue  culture  fluids  raises  the  question 
of  their  significance  in  disease  and  immunity.   Their  role  in 
viral  reproduction  and  possible  effect  on  the  human  host  needs 

to  be  defined. 

2.  Since  in  vitro  studies  with  the  adenovirus  inhibitor  and  inter- 
feron indicate  a  suppressive  effect  upon  viral  multiplication, 
the  effect  of  these  materials  in  human  viral  illnesses  needs  to 
be  defined. 

Proposed  Course  of  Project: 

As  outlined  in  "Objectives  and  Methods." 


Part  B  included:   No 
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1.  LCI 

2.  Bacteriology  Section 

3.  Bethesda,  Maryland 
PHS-NIH 

Individual  Project  Report 
Calendar  Year  1962 


Part  A 


Project  Titlei   Mid-line  Granuloma  and  Wegener's  Granulomatosis 

Principal  Investigator:   Dr.  Sheldon  M.  Wolff 

Other  Investigators:   Dr.  Vernon  Knight 

Cooperating  Units:  Dr.  Kirkland  Brace,  NCI 

Man  Years  (calendar  year  1962) 
Total:        2/12 
Professional:   2/12 
Other: 

Project  Description: 

Objectives: 

1.  To  determine  if  a  recoverable  agent  plays  a  role  in  the  etiology 
of  these  diseases. 

2.  To  define  the  clinical  state  and  course  of  this  group  of  diseases. 

3.  To  attempt  a  rational  approach  at  therapy. 

4.  To  define  what,  if  any,  specific  immunologic  phenomena  occur  in 
these  diseases. 

Methods  Employed; 

A  variety  of  standard  bacteriologic,  mycologic  and  viral  cultures 
are  used  in  attempt  to  isolate  a  specific  organism.   Extensive  clinical 
and  laboratory  examinations  are  made  according  to  a  protocol.   Standard 
immunologic  techniques  of  immuno-electrophoresis,  fluorescent  antibody, 
gel  diffusion  and  others  are  planned.   Irradiation  is  given  using  standard 
equipment. 

Patient  Material: 

Patients  with  granulomatous  disease  of  the  mid— line  facies  or  of  the 
disseminated  type  with  vasculitis  are  admitted  to  the  Clinical  Center.  The 
patients  are  thoroughly  evaluated  with  a  variety  of  techniques  as  outlined 
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above.  When  indicated  the  patients  are  given  a  course  of  radiotherapy  and 
followed  subsequently. 

Major  Findings; 

In  a  small  group  of  patients,  extensive  studies  have  failed  to 
reveal  a  specific  micro-organism  recoverable  from  these  patients.  Although 
heretofore  almost  always  a  fatal  disease  (mid-line  granuloma),  we  have 
preliminary  evidence  suggesting  that  high  doses  of  radiation  (5000  R)  can 
have  marked  palliative  and/or  curative  effects.   In  fact,  one  patient  is 
now  having  reconstructive  surgery,  27  months  after  irradiation  of  an  exten- 
sive mutilating  lesion,  and  another  is  well  15  months  later. 

Significance  to  Program  of  the  Institute; 

Granulomatous  disease  is  usually  attributable  to  infectious  agents. 
However,  there  remains  a  group  of  disease  states  of  unknown  etiology  that 
appear  clinically  to  be  related  to  infectious  diseases,  but  await  better 
clarification.   Progress  in  this  group  should  lead  to  better  understanding 
of  other  granulomatous  diseases  and/or  possible  "hypersensitive  states". 

Proposed  Course  of  Project; 

Surgical  and/or  autopsy  tissue  from  6  patients  has  been  freshly 
frozen  and  in  collaboration  with  Dr.  Arthur  Strauss,  LI,  immunof luorescent 
microscopy  will  be  done.   Utilizing  normal  nasal  mucosa  as  antigen  an 
attempt  will  be  made  to  demonstrate  antibody  in  the  patients  sera. 


Part  B  included;      No 
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1.  LCI 

2.  Biochemistry  and   Iinmuno- 
chemistry  Section 

3.  Bethesda,   Maryland 


PHS-NIH 

Individual  Project  Report 

Calendar  Year  1962 


Part  A 


Project  Title:   Studies  on  Immediate  and  Delayed  Sensitivity  to  Simple 
Chemicals  and  Proteins 

Principal  Investigator:  Dr.  Michael  Brandriss 

Other  Investigators:   Dr.  Harry  G.  Steinman,  Miss  Emmy  Lou  Denny 

Cooperating  Units:         None 

Man  Years  (calendar  year  1962)  : 
Total:       1  2/12 
Professional:   7/12 
Other:         7/12 

Project  Description: 

Subproject  A.   Hypersensitivity  to  Penicillin  and  Related  Simple 
Chemicals 

Objectives ; 

Studies  on  the  properties  of  penicillin  and  related  compounds 
that  confer  antigenicity. 

Methods : 

Various  penicillins  and  analogues  are  studied  to  define  their 
properties  of  rearrangement  to  potentially  sensitizing  derivatives. 
The  same  compounds  are  injected  into  animals  and  antibody  response  is 
measured  to  compare  antigenicity  with  structure  and  kinetics  of  re- 
arrangement . 

Major  Findings: 

Penicillenic  acid  is  believed  to  be  the  major  rearrangment  pro- 
duct of  penicillin  responsible  for  its  antigenicity. 

A  method  was  developed  for  measurement  of  the  breakdown  of 
penicillin  to  penicillenic  acid  under  given  conditions.   This  and  other 
methods  have  shown  a  wide  range  of  behaviour  of  the  various  penicillins 
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in  their  rearrangement  to  penicillenic  acid.   Also,  it  was  found  that  a 
given  penicillin  may  demonstrate  quite  different  behavior  in  protein 
solutions  compared  to  aqueous  solutions,  a  fact  of  potential  immuno- 
genic importance. 

No  penicillenic  acid  formation  could  be  demonstrated  for  cephalo- 
sporin compounds,  a  group  of  biologically  active  compounds  closely  re- 
lated to  penicillin.   A  closely  related  analogue  of  penicillin  also  did 
not  form  penicillenic  acid  and  this  penicillin  analogue  did  not  sensi- 
tize guinea  pigs  when  tested  by  the  method  which  demonstrated  sensitiv- 
ity to  penicillin  G  and  methicillin. 

Precipitating  and  hemagglutinating  antibody  to  penicillin  and 
derivatives  was  produced  in  rabbits. 

Significance  to  the  Program  of  the  Institute; 

A  correlation  between  structure  and  antigenicity  of  the  peni- 
cillins is  essential  if  non-allergenic  or  non-cross  reacting  compounds 
are  to  be  developed. 

Proposed  Course  of  Project: 

More  detailed  studies  on  the  rearrangement  of  penicillins  and 
analogues  under  various  conditions  are  being  done.   Antibody  produced 
in  animals  by  these  compounds  is  being  quantitated  and  examined  for 
its  specificity.   Structure  and  antigenic  behavior  will  then  be  compared. 


Subproject  B.   Contact  Sensitivity  in  Guinea  Pigs 

Objectives ; 

To  study  the  effects  of  cortisone  on  contact  sensitivity  to 
chemicals  compared  to  its  effect  on  tuberculin  sensitivity. 

Methods  Employed; 

Guinea  pigs  were  sensitized  to  contact  with  picryl  chloride  by 
injection  of  picryl  in  complete  Freund's  adjuvant.   This  also  renders 
the  animals  sensitive  to  purified  protein  derivative  of  M.  tuberculosis . 
The  effects  of  various  treatment  schedules  of  cortisone  on  reactivity 
to  picryl  and  ppd  was  studied.   Guinea  pigs  were  tested  two  weeks  after 
sensitization. 

Major  Findings; 

When  cortisone  was  given  in  large  doses  for  4  days  prior  to 
testing,  a  clear-cut  effect  was  demonstrated  on  the  reduction  of 
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reactivity  to  ppd,  showing  the  drug  was  physiologically  active  in  these 
animals.  In  the  same  animals,  no  effect  was  seen  on  contact  reactivity 
to  picryl.  When  cortisone  was  given  from  the  day  of  sensitization  both 
contact  reactivity  to  picryl  and  reactions  to  ppd  were  inhibited. 

Significance  to  the  Program  of  the  Institute; 

The  literature  is  not  clear  on  the  effects  of  cortisone  on  con- 
tact sensitivity  to  chemicals.   It  has  been  stated  that  there  is  no 
effect.   Some  clarification  of  this  problem  is  offered.   It  is  shown 
that  an  effect  may  or  may  not  be  demonstrated  depending  on  the  dosage 
schedule  of  cortisone  used.   This  may  indicate  a  qualitative  difference 
between  the  two  types  of  sensitivity  but  the  data  are  not  sufficient  to 
say  that  it  is  not  a  quantitative  difference  only.   The  findings  suggest 
that  cortisone  was  effective  in  inhibiting  the  development  of  contact 
sensitivity  under  these  conditions,  but  that  it  was  not  effective  in 
inhibiting  the  expression  of  contact  sensitivity  by  skin  tests  in  doses 
that  were  sufficient  to  depress  the  skin  test  expression  of  tuberculin 
reactivity. 

Proposed  Course  of  Project; 

This  study  may  be  submitted  for  publication  as  a  short  paper  in 
itself,  or  incorporated  into  the  Allergy- Immunology  project  NIAID-17(c), 
as  part  of  the  study  on  the  effects  of  drugs  on  immunologic  responses  in 
experimental  animals. 


Part  B  included;   No 
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1 .0  Overall  Objectives 

In  1962  we  continued  to  focus  our  research  efforts  on  two  major  goals  - 
firstly,  the  prevention  of  acute  respiratory  diseases,  including  the  common 
cold;  and  secondly,  the  delineation  of  the  role  of  viruses  in  animal  and 
human  cancer.  We  have  made  some  progress  towards  achieving  both  objectives. 

Considerable  time  and  effort  had  to  be  given  by  our  scientists  to 
staff  work  connected  with  organization  of  goal-oriented  national  virus 
disease  programs,  namely,  NIAID's  viral  reagent  and  respiratory  virus 
vaccine  programs,  and  NCI's  Human  Cancer  Virus  Task  Force.  Our  scientists 
also  found  themselves  much  involved  in  supervising  directly  and  indirectly 
numerous  developmental  research  contracts  designed  to  furnish  viral  reagents, 
vaccines  and  other  materiel  needed  for  these  programs.  Despite  these 
time-consuming  extra-curricular  and  necessary  activities,  the  personnel 
in  these  two  sections  were  able  to  contribute  valuable  observations  in  more 
than  70  scientific  reports  as  follows: 

Huebner,  R.  J.:  New  "frontiers"  for  virus  disease  research.  J.  Hyg., 
Epid.,  Micro.,  and  Immun.,  VJ_:  34-47,  1962. 

Huebner,  R.  J.:  Viral  respiratory  disease  in  the  Americas.  Am.  Rev.  of 
Resp.  Dis.,  in  press. 

Huebner,  R.  J.:  The  biological  implications  of  tumor  viruses.  Presented 
at  VIM  International  Cancer  Congress,  Moscow,  July,  1962.  Submitted 
for  pub  I ication. 

Huebner,  R.  J.,  Rowe,  W.  P.,  and  Lane,  V.  T.  :  Oncogenic  effects  in  hamsters 
of  human  adenovirus  types  12  and  16,  Proc.  Nat.  Acad.  Sci.  48:  2051- 
2058,  1962. 

Scherp,  H.  W.,  Bryan,  W.  R.,  Dawe,  C.  J.,  Earle,  W.  R.,  Habel ,  K., 
Huebner,  R.  J.,  Reinhard,  K.,  and  Smadel ,  J.  E.  :  Continuously 
cultured  tissue  cells  and  viral  vaccines.  Science.  Submitted  for 
publ ication. 

Rowe,  W.  P.:  Mouse  polyoma  virus.  A  contribution  to  "Diseases  of  Laboratory 
Animals"  -  Robert  J.  Flynn,  Editor.   In  press. 

Black,  P.  H.,  and  Rowe,  W.  P.:  Transformation  in  hamster  kidney  monolayers 
by  vacuolating  virus,  SV-40.  Virology.   In  press. 
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Law,  L.  W.,  Rowe,  W,  P.,  Hartley,  J.  W.,  and  Dawe,  C.  J.:  Further  studies 
on  antibody  status  of  mice  and  response  of  their  litters  to  parotid- 
tumor  (polyoma)  virus.  J.  Nat.  Cancer  Inst.  28:  629-647,  1962. 

Huebner,  R.  J.,  Rowe,  W.  P.,  Hartley,  J.  W.,  and  Lane,  W.  T.:  Mouse 
polyoma  virus  in  a  rural  ecology.   In  CIBA  Foundation  Symposium, 
Tumour  Viruses  of  Murine  Origin.  London,  J.  4  H.  Churchill  Ltd., 
1962,  pp.  314-331. 

Rowe,  W.  P.:  Mouse  Adenovirus;  Reoviruses;  Mouse  Thymic  Agent.  Contribu- 
tions to  "Diseases  of  Laboratory  Animals"  -  Robert  J.  Flynn,  Editor. 
In  Press. 

Hartley,  J.  W.:  Salivary  Gland  Virus  Disease  of  Guinea  Pigs;  Salivary 
Gland  Virus  Disease  of  Mice;  Salivary  Gland  Virus  Disease  of  Rats; 
Salivary  Gland  Virus  Disease  of  Hamsters;  Salivary  Gland  Virus 
Disease  of  Monkeys  and  Chimpanzees.  Contributions  to  "Pi  seases 
of  Laboratory  Animals"  -  Robert  J.  Flynn,  Editor.   In  Press. 

Weller,  T.  H.,  and  Rowe,  W.  P.:  The  human  cytomegaloviruses  (Cytomegalic 
Inclusion  Disease;  Human  Salivary  Gland  Virus  Disease).   In  "Diagnostic 

Procedures  for  Virus  and  Rickettsial  Diseases"  -  Edwin  H.  Lennette, 

Editor.   In  press. 

Rowe,  W.  P.,  and  Hartley,  J.  W.:  A  general  review  of  the  adenoviruses. 
Annals  N.  Y.  Acad.  Sci.,  1962.   In  press. 

Hartley,  J.  W.,  Rowe,  W.  P.,  and  Austin,  J.  B.  :  Subtype  differentiation  of 
reovirus  type  2  strains  by  hemaggl uti nation-inhibition  with  mouse 
antisera.  Virology  ^6:  94-96,  1962. 

Mattern,  C.  F.  T.,  Allison,  A.  C,  and  Rowe,  W.  P.:  Structure  and  composi- 
tion of  K  virus,  and  its  relation  to  the  "Papovavirus"  group.  Virology. 
In  press. 

Rowe,  W.  P.,  Hartley,  J.  W.,  and  Huebner,  R.  J.:  Polyoma  and  other 

indigenous  mouse  viruses.  Contribution  to  "Diseases  of  Laboratory 
Animals"  and  "Proceedings  of  the  Laboratory  Care  Panel."  In  press. 

Bell,  J.  A.,  Rowe,  W.  P.,  and  Rosen,  L.:  Adenoviruses.  J.  Am.  Pub. 
HIth.  Assoc.  52:  902-907,  1962. 

Rowe,  W.  P.,  Hartley,  J.  W.,  and  Capps,  W.  I.:  Mouse  hepatitis  virus 
infection  as  a  highly  contagious,  prevalent,  enteric  infection  of 
mice.  Proc.  Soc.  ExptI .  Biol.  Med.   In  press. 


PHS-NIH 
Summary  Statement 
Laboratory  of  Infectious  Diseases,  NIAID 
Calendar  Year  1962 

Bell,  J,  A.,  Huebner,  R.  J.,  Rosen,  L.,  Rowe,  W.  P.,  Cole,  R.  M.,  Mastrota, 
F.  M.,  Floyd,  T.  M.,  Chanock,  R.  M.,  and  Shvedoff,  R.  M. :   Illness 
and  microbial  experiences  of  nursery  children  at  Junior  Village. 
Amer.  J.  Hyg.  74:  267-292,  1961. 

Rosen,  L.:  HemaggI utination-inhibition  antibody  responses  in  human 

adenovirus  infections.  Proc.  Soc.  ExptI .  Biol,  Med.  108;  474-479,  1962. 

Mendez-Cashion,  D.,  Sanchez-Longo,  L.  P.,  Valcarcel ,  M.,  and  Rosen,  L. : 
Acute  cerebellar  ataxia  in  children  associated  with  infection  by 
poliovirus  I.  Ped iatrics,  29:  808-815,  1962. 

Rosen,  L.  :  Measles  on  Tahiti.  Amer.  J.  Dis.  Child.  105:  254-255,  1962. 

Kapikian,  A.  Z.,  Bell,  J.  A.,  Rosen,  L.,  and  James,  R.  G.:  Attenuated 

measles-virus  vaccine:  Clinical,  antigenic  and  prophylactic  effects 
of  the  vaccine  when  administered  with  gamma  globulin.  J. A.M. A.  179; 
841-847,  1962. 

Bell,  J.  A.,  Rowe,  W.  P.,  and  Rosen,  L.;  Acute  respiratory  diseases  of 

virus  etiology.   II.  Adenoviruses.  Amer.  J.  Publ.  HIth.  52;  902-907, 
1962. 

Melnick,  J.  L.,  Dalldorf,  G.,  Enders,  J.  F.,  Gelfand,  H.  M.,  Hammon,  W. 

McD.,  Huebner,  R.  J.,  Rosen,  L.,  Sabin,  A.  B.,  Syverton,  J.  T.,  and 

Wenner,  H.  A.;  Classification  of  human  enteroviruses.  Virology 
J6.:  501-504,  1962. 

Black,  F.  L.,  and  Rosen,  L.;  Patterns  of  measles  antibodies  in  residents 

of  Tahiti  and  their  stability  in  the  absence  of  re-exposure.   J.  Immun. 
88:  725-731,  1962. 

Rosen,  L.,  Hovis,  J.  F.,  and  Bell,  J.  A.;  Further  observations  on  typing 
adenoviruses  and  a  description  of  two  possible  additional  serotypes. 
Proc.  Soc.  ExptI.  Biol.  Med.  _M0:  710-713,  1962. 

Rosen,  L.,  Hovis,  J.  F.,  and  Bell,  J.  A.;  Observations  on  some  little- 
known  adenoviruses.  Proc.  Soc.  ExptI.  Biol.  Med.  Ill;  166-171,  1962. 

Rosen,  L.:  Hemagglutination.   In  "Techniques  in  Experimental  Virology", 
Harris,  R.  J.  C,  Ed.,  Academic  Press.   In  press. 

Rosen,  L.:  Reoviruses  in  animals  other  than  man.  Ann.  N.  Y.  Acad.  Sci. 
In  Press. 
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Rosen,  L.,  Evans,  H.  E.,  and  Spickard,  A.:  Reovirus  infections  in  human 
volunteers.  Amer.  J.  Hyg.   In  press. 

Rosen,  L.,  Abinanti,  F.  R.,  and  Hovis,  J.  F.:  Further  observations  on 
the  natural  infection  of  cattle  with  reovi ruses.  Amer.  J.  Hyg. 
In  press. 

Rosen,  L. :  Respiratory  enterovirus  and  reovirus  infections.  Archiv  fur 
die  Gesamte  Virusforschung.   In  press. 

Johnson,  K.  M. ,  and  Rosen,  L.:  Characteristics  of  five  newly  recognized 
enteroviruses  recovered  from  the  human  oropharynx.  Amer.  J.  Hyg. 
In  press. 

Rosen,  L.:  Technology  for  rapid  identification  of  virus  isolates.  Amer. 
Rev.  Respir.  Dis.   In  press. 

Abinanti,  F.  R. :  Studies  of  animal  viruses  with  particular  reference  to 
para-inf I uenza  3  and  reovirus  infections.  Amer.  Rev.  Respir.  Dis. 
In  press. 

Rosen,  L.,  Chappel I ,  R.,  Laqueur,  G.  L.,  Wallace,  G.  D.,  and  Weinstein, 
P.  P.:  Eosinophilic  meningoencephalitis  caused  by  a  metastrongyl id 
lung-worm  of  rats.  J. A.M. A.  179:  620-624,  1962. 

Weinstein,  P.  P.,  Rosen,  L.,  Laqueur,  G.  L.,  and  Sawyer,  T.  K. : 

Angiostronqy I  us  cantonensis  infection  in  rats  and  rhesus  monkeys, 
and  observations  on  the  survival  of  the  parasite  in  vitro.  Amer. 
J.  Trop.  Med.  and  Hyg.   In  press. 

Rifkind,  D.,  Chanock,  R,  M.,  Kravetz,  H.  M.,  Johnson,  K.  M.,  Knight,  V.: 
Ear  involvement  (myringitis)  and  primary  atypical  pneumonia  following 
inoculation  of  volunteers  with  Eaton  agent.  Am.  Rev.  of  Resp.  Dis., 
85:  479-489,  1962. 

Johnson,  K.  M.,  Chanock,  R.  M,,  Gate,  T. ,  Couch,  R.,  and  Knight,  V.: 

Use  of  diploid  human  fibroblasts  in  human  volunteer  studies  with  new 
enteroviruses.  A  preliminary  summary.  Bull,  of  World  Health 
Organization.   In  press. 

Couch,  R.  B.,  Chanock,  R.  M.,  Gate,  T.  R.,  Lang,  D.  J.,  and  Knight,  V.: 

Immunization  with  types  4  and  7  adenovirus  by  selective  infection  of 
the  intestinal  tract.  Amer.  Rev.  Resp.  Dis.   In  press. 
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Chanock,  R.  M. :  Tiie  role  of  respiratory  syncytial  virus,  para-inf  I  uenza 
viruses,  and  Eaton  agent  in  acute  lower  respiratory  tract  illness. 
J.  Hyg.,  Epid.,  Microb.,  and  Immun.  5:  59-64,  1962. 

Chanock,  R.  M.,  Parrott,  R.  H.,  Johnson,  K.  M.,  Mufson,  M.  A.,  and 

Knight,  V.:  Biology  and  ecology  of  two  major  lower  respiratory  tract 
pathogens  —  RS  virus  and  Eaton  PPLO.   In:  Pollard,  M.  (ed) : 
Perspectives  in  Virology  III.  Minneapolis,  Burgess,  1962.   In  press. 

Kapikian,  A.  Z.,  Bell,  J.  A.,  Mastrota,  F.  M.,  Huebner,  R.  J.,  Wong, 

D.  C,  and  Chanock,  R.  M,  :  An  outbreak  of  para-inf  I  uenza  2  (croup- 
associated)  virus  infection  associated  with  acute  undi  ffe'-entiated 
febrile  illness  in  children.   J. A.M. A.   In  press. 

Chanock,  R,  M.,  Parrott,  R.  H.  ,  Johnson,  K.  M.,  Kapikian,  A.  Z.,  and 
Bell,  J.  A.:  Myxovirus  -  para- i nf I uenza.  Am.  Rev.  Resp.  Dis. 
In  press. 

Chanock,  R.  M.,  and  Johnson,  K.  M.  :  Myxovirus  -  para-inf I uenza.   In: 

Diagnostic  Procedures  for  Virus  and  Rickettsial  Diseases.  New  York, 
Am.  Pub.  HIth.  Assoc.   In  press. 

Parrott,  R.  H.,  Kim,  H.  W.,  Vargosko,  A.  J.,  and  Chanock,  R.  M.  :  Serious 
respiratory  tract  illness  as  a  result  of  Asian  influenza  and  influenza 
B  infections  in  children,   J.  Pediatrics  6j_:  205-213,  1962. 

Johnson,  K.  M.,  Bloom,  H.  H.,  Forsyth,  B.,  Mufson,  M.  A.,  Webb,  P.  A., 

and  Chanock,  R.  M.  :  The  role  of  enteroviruses  in  respiratory  disease. 
Am.  Rev.  Resp.  Dis.   In  press. 

Johnson,  K.  M.  ,  Bloom,  H.  H. ,  Mufson,  M.  A.,  Chanock,  R.  M.  :  Acute 

respiratory  disease  associated  with  Coxsackie  A-21  virus  infection. 

I.  Incidence  in  military  personnel:  Observations  in  a  recruit 
population.   J.A.M.A.  J29:  112-119,  1962. 

Bloom,  H.  H. ,  Johnson,  K.  M.,  Mufson,  M.  A.,  and  Chanock,  R.  M.:  Acute 
respiratory  disease  associated  with  Coxsackie  A-21  virus  infection. 

II.  Incidence  in  military  personnel:  Observations  in  a  non-recruit 
population.  J.A.M.A.  VJ^:    120-125,  1962. 

Mufson,  M.  A.,  Bloom,  H.  H.,  Manko,  M.  A.,  Kingston,  J.  R.,  and  Chanock, 

R.  M.:  Eaton  agent:  A  review.  J.  Am.  Pub.  Hlth.  Assoc.  52:  925-932, 
1962. 
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Johnson,  K.  M.,  Bloom,  H.  H. ,  Mufson,  M.  A.,  and  Chanock,  R.  M, :  Natural 
reinfection  of  adults  by  respiratory  syncytial  virus:  Possible 
relation  to  mild  upper  respiratory  disease.  New  Eng.  J.  Med.  267; 
68-72,  1962. 

Chanock,  R.  M.,  Mufson,  M.  A.,  Somerson,  N.  L.,  and  Couch,  R.  B.:  Role 
of  mycoplasma  (PPLO)  in  human  respiratory  disease.  Am.  Rev.  Resp. 
Dis. ,  In  press. 

Kisch,  A.  L.,  Johnson,  K.  M.,  and  Chanock,  R.  M. :   Immunofluorescence 
with  respiratory  syncytial  virus.  Virology  J6^:  177-189,  1962. 

Coates,  H.  V.,  and  Chanock,  R.  M. :  Experimental  infection  with  respiratory 
syncytial  virus  in  several  species  of  animals.  Am.  J.  Hyg.  76; 
302-312,  1962. 

Cook,  M.  K. ,  and  Chanock,  R.  M. :   In  v i vo  antigenic  studies  of  para- 
influenza viruses.  Am.  J.  Hyg.   In  press. 

Chanock,  R.  M.,  Hayflick,  L.,  Barile,  M.  D.  :  Growth  of  artificial  medium 
on  an  agent  associated  with  atypical  pneumonia  and  its  identification 
as  a  PPLO.  Proc.  Nat.  Acad.  Sci.  48:  41-49,  1962. 

Chanock,  R.  M. ,  Mufson,  M.  A.,  James,  W.  D.,  Fox,  H.  H.,  Bloom,  H.  H., 

and  Forsyth,  B.:  Recovery  of  PPLO  of  atypical  pneumonia  on  artificial 
agar  medium.  Proc.  Soc.  ExptI .  Biol.  Med.  jJO:  543-547,  1962. 

Chanock,  R.  M.,  James,  W.  D.,  Fox,  H.  H.,  Turner,  H.  C,  Mufson,  M.  A., 
and  Hayflick,  L. :  Growth  of  Eaton  PPLO  in  broth  and  preparation  of 
complement  fixing  antigen.  Proc.  Soc.  ExptI.  Biol.  Med.  I  10:  884-889, 
1962. 

Somerson,  N.  L.,  Taylor-Robinson,  D.,  and  Chanock,  R.  M. :  Hemolysin 

production  as  an  aid  in  the  identification  and  quantitation  of  Eaton 
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2.0  On  Cancer  Viruses  -  Program  supervised  by  R.  J.  Huebner,  W.  P.  Rowe, 

J.  W.  Hartley,  D.  Armstrong,  M.  K.  Cook,  P.  S.  Sarma, 
M.  Okuyan 

Our  program  on  cancer  viruses  was  greatly  facilitated  by  the  direct 
and  indirect  support  of  NCI.  This  support  allowed  us  to  bolster  our  staff, 
and  to  step  up  our  studies  of  the  natural  cycles  of  animal  cancer  viruses 
in  natural  ecologies,  to  establish  a  needed  field  laboratory  in  ten  trailers 
at  Laytonsvi I le,  Maryland,  and  to  initiate  commercial  contracts  designed 
to  furnish  virus  reagents  required  for  epidemiological  studies  of  the  role 
of  viruses  in  human  cancer.  Our  major  findings  include  observations  on  the 
oncogenic  behavior  of  adenoviruses  12  and  18,  on  the  antigenic  structures 
of  papilloma  viruses,  on  new  avian  sarcoma  viruses,  on  the  natural  cycle 
of  polyoma  and  avian  sarcoma  in  agricultural  ecologies  and  on  viral  back- 
ground noise  in  laboratory  animal  study  systems  used  for  cancer  research. 

2. 1  Adenovirus  Types  12  and  18  as  Cancer  Viruses 

Trent! n's  discovery  that  type  12  adenovirus  caused  cancers  in  hamsters 
was  promptly  confirmed.  We  extended  his  findings  as  follows:  a)  Four 
separate  freshly  isolated  strains  of  adenovirus  12  recovered  from  anal 
swab  specimens  of  four  Washington,  D,  C.  infants  readily  produced  similar 
cancers  in  animals. 

b)  The  oncogenic  activity  was  shown  to  be  associated  with  replication 
of  a  particle  inducing  a  unique  specific  complement-fixing  antibody  to 
adenovirus  12,  but  only  in  those  hamsters  developing  cancer. 

c)  Type  18  adenovirus,  which  share  a  number  of  unique  properties  with 
type  12  also  produced  similar  cancers. 

d)  Similar  fatal  but  apparently  non-metastas i z i ng  fibrosarcomas  were 
produced  locally  within  40  days  following  intraperitoneal,  intracerebral, 
subcutaneous  and  intrathoracic  injections. 

e)  Twenty-six  other  adenoviruses  have  not  produced  cancers  in  hamsters 
during  5  to  9  months  observation. 

f)  Children  infected  with  adenoviruses  12  and  18  are  being  followed 
and  studies  of  the  mechanism  of  adenovirus  oncogenesis  in  animals  represent 
more  recent  efforts. 
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2.2  Antigenic  Relationships  between  Papilloma  Viruses 

Common  complement-fixing  antigens  were  found  in  bovine,  canine  and 
rabbit  papillomas.  These  unsuspected  relationships  suggest  a  search  for  a 
similar  antigen  in  human  papilloma  viruses.   Interestingly  enough,  antibody 
reactions  to  animal  papillomas  can  be  demonstrated  in  human  serums. 

2.3  Bovine  Papi I lomas 

Bovine  papillomas  were  found  to  produce  subcutaneous  fibromas  in 
hamsters  and  apparently  a  specific  complement-fixing  antibody  response 
as  well . 

2.4  Chicken  Leukosis  and  Sarcoma 

An  outbreak  of  avian  sarcoma  and  leukosis  has  been  studied.  "Wild" 
virus  strains  were  isolated  which  produce  effects  on  the  CAM  of  chick 
embryos  and  in  various  tissue  cultures.  The  results  are  too  preliminary 
for  interpretation  but  do  suggest  that  studies  of  avian  sarcoma  in  natural 
ecologies  may  prove  as  fruitful  as  our  polyoma  studies. 

2.5  The  Natural  History  of  Polyoma 

The  natural  cycle  of  polyoma  virus  was  demonstrated  in  rural  (agricul- 
tural) ecologies.  Grain  storage  areas  on  farms  and  mills  provide  stable 
ecologies  suitable  for  harboring  large  and  dense  populations  of  Mus  muscul us 
and  numerous  effective  portable  sources  of  polyoma  infection.  Similar 
results  were  obtained  in  surveys  of  grain  mills  in  Indiana,  Georgia  and 
Florida.  Polyoma  was  isolated  from  49  of  109  grain  specimens.  A  number  of 
other  virus  infections  were  detected  in  mice  in  all  these  areas.  Their 
importance  to  human  and  animal  health  is  unknown,  but  two  of  them  -  reovi ruses 
and  lymphocytic  meningitis  (LCM)  are  known  to  infect  man  and  domestic 
animals. 

3.0  Respiratory  Virus  and  Vaccine  Studies  -  Supervised  by  R.  M.  Chanock 
K.  M.  Johnson,  M.  A.  Mufson  -  in  collaboration  with  LCI,  NIAID 

Preface  -  Much  of  the  current  activities  of  the  respiratory  program 
are  now  directed  toward  development  of  effective  respiratory  disease 
vaccines.  Since  the  programs  now  underway  involved  setting  up  new 
commercial  contracts  during  1962,  there  is  little  that  is  new  to  report 
as  yet. 

However,  important  new  observations  were  made  on  certain  respiratory 
viruses  having  direct  importance  to  the  vaccine  effort,  as  follows: 
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3. 1  Selective  Intestinal  Infection  with  Types  4  and  7  Adenovirus 

Volunteers  were  infected  when  fed  adenoviruses  4  or  7  in  enteric 
coated  capsules.  Selective  infection  of  the  intestinal  tract,  while  bypass- 
ing the  respiratory  tract,  provides  a  sound  basis  for  pursuing  live  adeno- 
virus immunization.   Introduction  of  live  virus  by  an  atypical  route  may 
represent  a  solution  to  the  thorny  problem  of  adenovirus  immunoprophy laxis. 
At  present,  effective  safe  adenovirus  vaccines  are  not  available  because 
of  difficulties  in  producing  potent  simian  virus  (SV-40)  free  lots  of 
adenovirus  material. 

3.2  Experimental  Infection  of  Ferrets  with  RS  Virus  and  Study  of  the 
Pathogenesis  of  Lesions  in  Respiratory  Epithelium. 

This  has  provided  an  experimental  system  for  the  investigation  of 
RS  infection  and  for  the  evaluation  of  vaccines. 

3.3  Demonstration  of  Naturally  Occurring  Reinfection  with  RS  Virus  in  Adults 

This  is  an  important  finding  in  the  natural  history  of  RS  infection. 
It  also  poses  a  problem  regarding  vaccination  of  adults,  since  upper  respira- 
tory illness  can  occur  despite  the  presence  of  high  levels  of  neutralizing 
antibody. 

3.4  Definition  of  the  Complexity  of  the  Rhinoviruses 

Workers  in  LID,  along  with  scientists  in  other  laboratories,  have 
identified  at  least  40  different  serotypes  and  the  end  is  not  in  sight. 
Before  a  rational  approach  to  vaccination  can  be  formulated,  the  rhinovirus 
group  must  be  completely  defined  and  the  importance  of  the  various  virus 
serotypes  established.  A  preliminary  analysis  of  our  volunteer  data 
suggests  that  neutralizing  antibody  may  be  only  moderately  effective  in 
preventing  rhinovirus  disease.  The  findings  also  suggest  that  reinfection 
may  also  be  of  importance  in  the  natural  history  of  the  rhinoviruses. 

4.0  Mycoplasma  Agents  in  Pneumonia  and  Respiratory  Disease  -  Supervised 
by  R.  M.  Chanock,  N.  L.  Somerson 

Preface  -  Perhaps  the  most  notable  discoveries  of  the  Respiratory  Virus 
Unit  had  to  do  with  establishing  the  Eaton  "virus"  as  a  mycoplasma  instead 
of  a  virus,  and  with  developing  for  the  first  time  accurate,  easily  per- 
formed diagnostic  tests  for  Eaton  agent  pneumonias  as  follows: 
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4. 1  Identification  of  the  Eaton  Agent,  the  Cause  of  Cold  Agglutinin 
Positive  Atypical  Pneumonia,  as  a  Mycoplasma  (PPLO) 

This  represents  the  first  association  of  a  mycoplasma  with  human 
respiratory  disease;  in  fact  with  any  type  of  human  illness. 

4.2  Development  of  Techniques  for  Recovery  of  Mycoplasma  Pneumoniae 
(Eaton  Agent)  on  Artificial  Media  and  for  Growth  of  the  Organism 
in  Broth  Suspension 

The  former  has  provided  a  simple  method  for  isolating  the  PPLO  from 
infected  individuals.  This  should  facilitate  future  diagnostic  and 
epidemiologic  studies.  The  latter  achievement  has  made  possible  the 
preparation  of  a  specific  complement-fixing  antigen,  thus  considerably 
simplifying  the  problem  of  serod i agnos i s .   In  addition,  it-provides  the 
basis  for  growing  the  organism  in  bulk  culture  for  vaccine  production. 

4.3  Development  of  a  Simple  Laboratory  Test  for  Presumptively  Differen- 
tiating M.  pneumoniae  from  Other  Human  Mycoplasma 

It  was  found  that  a  soluble  hemolysin  of  M.  pneumoniae  completely  lyses 
guinea  pig  red  cells,  whereas  this  property  is  not  possessed  by  other  human 
PPLO.  The  implications  of  this  finding  to  quantitation  of  the  organism 
and  to  identification  of  field  isolates  are  obvious. 

4.4  Serologic  Characterization  and  Differentiation  of  Human  Mycoplasma 

With  the  awakening  of  interest  in  PPLO  as  agents  of  respiratory 
disease,  it  is  clear  that  many  isolates  will  require  identification.  Thus, 
progress  in  this  field  will  depend  in  part  upon  suitable  methods  for 
identification  and  characterization  of  such  isolates.  The  complement- 
fixation,  immunofluorescence,  and  agar  double  diffusion  techniques  developed 
in  LID  should  meet  this  need. 

4.5  Infection  of  Antibody-free  Volunteers  with  High  Passage  Artificially 
Propagated  M.  pneumoniae 

In  collaboration  with  LCI,  NIAID,  evidence  of  attenuation  was  obtained 
in  this  study.  There  were  no  illnesses  among  the  12  volunteers  thus  far 
infected.  These  findings  provide  a  basis  for  pursuing  the  development  of 
an  attenuated  live  mycoplasma  vaccine. 
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5.0  Sero-epidemioloqy  of  Virus  Infections  in  Relation  to  Human  Cancer 

5.1  St.  Louis  Hospital  Study 

A  serological  survey  for  viral  infections  in  leukemia  patients  and 
closely  matched  non-leukemic  controls,  in  St.  Louis  Hospital,  Paris,  France, 
revealed  evidence  of  numerous  virus  infections.  Although  differences  in 
virus  experiences  were  observed  in  the  two  groups,  the  significance  and 
possible  explanation  for  these  differences  require  further  study. 

5.2  Cancer  Serum  Center 

Cooperating  with  the  Laboratory  of  Clinical  Investigations,  NCI,  and 
the  Human  Cancer  Virus  Task  Force,  comprehensive  collections  of  serum 
specimens  from  patients  with  all  types  of  cancer  were  begun.  A  serum 
center  similar  to  that  set  up  with  NINDB  for  the  study  of  birth  defects 
is  planned  in  conjunction  with  the  new  cancer-virus  facilities  proposed 
for  our  collaborative  studies  with  NCI. 

5.3  Cancer  Virus  Reagent  Contract 

In  April,  1962  a  commercial  contract  was  activated  which  is  aimed  at 
the  production  of  viral  diagnostic  reagents  to  be  used  in  sero-ep idem io logi- 
cal studies  of  cancer.  This  contract  was  reactivated  and  enlarged  in 
November,  1962.  Useful  antigens  have  already  been  produced  and  used  in 
preliminary  tests  to  evaluate  their  usefulness. 

6.0  Cancer  Viruses  in  Vaccines  and  Foodstuffs  -  A  Potential  Major  Health 
Problem 

In  1959,  we  pointed  out  in  memos  and  official  reports  that  our  studies 
and  those  of  others  on  polyoma  and  extraneous  viruses  in  virus  study 
systems  and  natural  ecologies  held  serious  implications  for  viral  vaccines, 
particularly  live  vaccines.  The  simian  SV  40  virus  was  reported  by  others 
in  poliovirus  vaccines  in  1961.  Subsequently,  its  oncogenic  behavior  in 
hamsters  and  in  cultures  of  human  cells  was  demonstrated.   In  1961,  we 
reported  widespread  contamination  of  cereal  grains  used  for  human  as  well 
as  domestic  animal  nutrition  with  polyoma  and  other  viruses  of  the  house 
mouse. 
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More  recently,  the  frequent  presence  of  chicken  lymphomatosis  virus 
in  fertile  eggs  was  reported  by  Rubin.  This  has  provided  a  serious 
"background  noise"  problem  in  chick  embryo  virus  study  systems,  but  also 
it  poses  a  serious  safety  problem  to  those  concerned  with  the  safety  of 
virus  vaccines  made  in  chick  embryo  tissues  and  with  the  purity  of  widely 
used  food  staples.   In  our  studies  of  avian  cancers,  we  have  had  no  choice 
but  to  study  this  situation,  and  have  confirmed  the  presence  of  viruses 
in  eggs. 

Our  investigations  of  these  problems  began  as  by-products  of  our 
studies  of  cancer  viruses.   However,  they  are  important  enough  to  propose 
a  separate  research  project  identifiable  as  such  for  budget  and  program 
purposes  in  NIAID. 

7.0  The  Pacific  Research  Laboratory,  Hawaii 

In  the  fall  of  1962,  a  new  laboratory,  the  Pacific  Research  Section, 
was  established  in  Honolulu,  Hawaii,  as  a  separate  section  of  LID.  This 
laboratory,  headed  up  by  Dr.  Leon  Rosen,  and  staffed  almost  entirely  by 
personnel  from  LID's  Virus  and  Epidemiology  Sections,  is  currently  fully 
occupied  in  setting  up  its  laboratory  operations  in  temporary  quarters, 
arranging  for  future  field  studies  in  the  Pacific,  and  in  supervising 
renovation  of  their  future  laboratory  facilities. 

7. 1  Eosinophilic  Meningitis  in  the  Pacific  Area 

Further  evidence  that  the  widespread  occurrence  of  eosinophilic 
meningitis  in  the  Pacific  area  (especially  in  French  Polynesia)  may  be 
due  to  Anqiostronqy I  us  contonensis,  a  parasite  of  rats,  was  acquired  by 
demonstrating  the  ability  of  larval  forms  to  invade  the  brains  of  rhesus 
monkeys.  Cases  continued  to  occur  in  French  Polynesia  during  1962. 
Epidemiological  and  laboratory  studies  of  this  serious  health  problem 
continue. 

8.0  The  Role  of  Viruses  in  Birth  Defects  (Collaborative  Program  with  NINDB) 
Supervised  by  J.  L.  Sever,  R.  J.  Huebner,  and  G.  M.  Schiff 
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8. 1  Rubella  Virus  Isolation  in  Tissue  Cultures 

A  major  breakthrough  was  achieved  when  this  unit,  using  a  modification 
of  a  new  Walter  Reed  technique,  not  only  confirmed  the  preliminary  observa- 
tions of  the  Waiter  Reed  group  on  the  isolation  of  rubella  virus,  but 
helped  establish  the  viruses  as  the  cause  of  rubella.  The  latter  was 
achieved  by  sero-epidemio logical  studies  and  by  the  induction  of  rubella 
in  volunteers  shown  by  serological  tests  to  be  susceptible  before  inocula- 
tion.  Immune  volunteers  did  not  develop  the  disease. 

Very  recent  preliminary  results  suggest  that  inactivated  rubella 
vaccines  will  prevent  the  experimental  induction  of  rubella  in  susceptible 
vol unteers. 

8.2  Sero-ep idemioloqical  Studies 

Serological  surveys  of  virus  infections  in  pregnant  women  performed 
according  to  protocols  set  up  by  statistical  experts  are  now  proceeding 
on  a  regular  basis.  Since  these  studies  of  numerous  virus  infections  in 
relation  to  birth  defects  include  not  only  pregnancies  ending  in  birth 
defects,  but  matched  controls,  and  are  performed  blindly,  we  have  no 
results  to  report  at  this  time. 

However,  serological  studies  of  persons  infected  with  various  adeno- 
viruses and  enteroviruses  have  been  completed.  A  recent  report  with  LID's 
epidemiological  group  provides  data  on  the  relative  sensitivities  of  the 
neutralization  and  hemagglutination  inhibition  tests  for  detecting  infection 
with  some  of  these  agents. 


9.0  Junior  Village  Studies 


In  1962,  the  longitudinal  study  of  virus  infections  in  Junior  Village 
was  continued  but  was  also  extended  to  include  serological  surveillance 
for  Eaton  agent,  the  evaluation  of  ant i -viral  vaccines,  and  the  prophylactic 
value  of  antibiotics  on  common  respiratory  illnesses. 

9. I  Para- influenza  2  Outbreak 

In  1962,  the  first  extensive  outbreak  of  para-inf I uenza  2  virus  was 
studied  and  reported  in  detail.  The  epidemiology  of  this  virus  was  shown 
to  be  quite  different  from  the  other  para-inf I uenzas. 


PHS-NIH 
Summary  Statement 
Laboratory  of  Infectious  Diseases,  NIAID 
Calendar  Year  1962 

9.2  Epidemiology  of  Adenoviruses  I,  2  and  5 

Detailed  descriptions  of  the  occurrence  of  adenovirus  types  I,  2 
and  3  in  Junior  Village  infants  were  completed  in  1962.  These  data  provide 
perhaps  the  best  and  most  conclusive  evidence  on  the  role  of  these  agents 
in  human  disease. 

9.3  Viral  Vaccine  Evaluation 

Junior  Village  provides  one  of  the  best  available  possibilities  for 
evaluating  viral  vaccine  efficacy  in  children.  The  protective  effect  of 
experimental  measles  vaccines  (both  killed  and  attenuated),  and  polio- 
virus  vaccine  have  been  measured.   Important  in  themselves,  thev  are  even 
more  important  because  they  provide  patterns  for  future  evaluations  of 
respiratory  disease  vaccines. 

10.0  Enterovirus  Studies 

The  properties  and  natural  behavior  of  enteroviruses  received 
considerable  investigation  in  1962.  ECHO  virus  type  II  was  shown  in 
Junior  Village  to  be  associated  with  a  diarrheal  illness  in  infants.  A 
number  of  enteroviruses  were  shown  to  contain  hemagglutinins  which  greatly 
simplified  their  typing  and  classification. 

Five  newly  recognized  viruses  (with  entero-rhinovi rus  properties) 
were  characterized  and  submitted  for  classification  to  the  American  Entero- 
virus Committee. 

Fifty  more  strains  of  reovirus  were  identified  from  feces  of  cattle; 
most  were  types  as  reovirus  types  I  and  3.   Inoculation  of  human  volunteers 
with  bovine  reovi ruses  produced  infection,  but  no  recognizable  disease. 
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Medical  and  Physiological  Bacteriology  Section 
Dr.  A.  K.  Saz 

Introduction 

The  progress  of  the  Medical  and  Physiological  Bacteriology  Section 
continues  to  be  satisfying.  For  the  most  part,  definitive  progress  has 
been  made  on  problems  \mder  investigation  and  several  new  parameters  are 
currently  \inder  intensive  investigation.  The  section,  with  the  concur- 
rence of  the  Chief,  Laboratory  of  Infectious  Diseases,  has  been  operating 
as  a  semi-autonomous  group  for  the  past  several  years,  and  the  time  per- 
haps has  come  to  split  the  bacteriology  group  from  the  virologists.  All 
professional  members  of  this  section  are  in  full  agreement  that  bacteriology 
is  now  able  to  stand  on  its  own  and  we,  at  least,  are  convinced  of  the  ne- 
cessity for  expansion  to  include  a  program  of  microbial  genetics.  This  mat- 
ter has  been  broached  for  the  pa^t  several  years  and  has  been  concurred  in 
by  the  Scientific  Coimselors.   Todate,  authorization  for  the  program  has  not 
been  forthcoming.  It  must  be  repeated  that  if  this  Institute  is  committed 
to  the  support  of  bacteriological  research,  it  must  do  so  in  all  important 
areas.  It  is  a  source  of  considerable  chagrin  and  wonderment  that  two 
other  institutes  at  NIH  support  intramural  programs  in  microbial  genetics 
while  NIAID  does  not.  All  doctoral  level  personnel  of  this  section  feel 
that  a  working  (rather  than  consulting)  microbial  geneticist  would  be  of 
value  in  their  various  projects.  The  professional  personnel  of  the  section, 
despite  their  varied  investigations  are  a  close-knit,  cohesive  group  and 
via  section  seminars  and  informal  discussions  are  fully  aware  of  each  others 
programs —  and,  of  course,  the  shortcomings  of  their  own  and  their  fellow 
investigators'  work.  All  agree  a  microbial  genetics  program  is  essential. 
Brief  summaries  of  the  various  projects  within  this  section  are  attached. 
This  introduction  serves  only  to  highligi\t  the  more  significant  advances 
made  this  past  year. 

We  are  fortunate  in  having  had  Dr.  T.  Theodore  join  this  section  this 
past  year  as  a  Staff  Fellow.  Dr.  Theodore  will  work  on  the  iron  metabolism 
of  staphylococci,  and  in  particular  on  the  effects  of  siderophilin  and  iron 
deficiency  and  siifficiency  on  growth  and  metabolism  of  this  organism.  Dr. 
Fred  Gill  has  joined  the  section  as  Research  Associate  to  work  on  streptococci. 
Dr.  J.  Hahn,  after  3  years  as  Research  Associate,  has  left.  Mr.  P.  Becker 
has  replaced  Mr.  A.  Scheib  as  a  technician  in  the  Respiratory  Bacterial  Di- 
sease Unit. 

A  major  advance  has  been  achieved  in  the  attempt  to  identify  the  macro- 
molecule  in  sea  water  which  is  lethal  for  staphylococci.  The  finding  that 
the  activity  is  lipase -sensitive  indicates  that  a  lipidis  the  antibiotic -like 
compo-und.  This,  except  for  a  few  steroids,  is  the  first  time  this  class  of 
compounds  have  been  implicated  in  such  activity. 
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The  electron-transport  system  of  Hydrogenomonas  has  been  broken  down 
further  into  its  component  parts  axid  it  is  now  known  that,  following  the 
reduction  of  EPW  by  H  ,  the  reduced  nucleotide  is  oxidized  via  a  flavin, 
vit  Ko  (menadione)  ana  a  cytochrome.  Some  pvirification  of  menadione  reduc- 
tase has  been  achieved.  It  is  emphasized  that  all  of  these  enzymes  in  the 
complex  are  soluble,  thus  making  investigation  of  the  linkage  between  oxida- 
tion and  phosphorylation  more  amenable  to  study. 

New  and  valuable  techniques  for  the  study  of  staphylococcal  cell  walls 
have  been  devised  and  differences  in  wall  structure  have  been  noted  between 
penicillin-sensitive  and  penicillinase-producing  staphylococcal  strains. 

CO2  has  been  found  to  be  essential  for  the  formation  of  the  siderophilin- 
iron  chelators  axid  indications  are  that  only  the  2  Fe:l  siderophilin  complex 
is  formed.  Improved  methods  of  purification  of  biologically  active  sider- 
ophilin have  been  devised  and  using  such  preparations,  further  observations 
have  been  made  on  the  time  sequence  of  the  uptake  of  Fe  by  reticulocytes  fol- 
lowing erythropoietic  stimulation.  A  new  immunological  method  for  the  deter- 
mination of  small  amounts  of  siderophilin  has  been  worked  out. 

Studies  on  the  utilization  of  specific  bacteriophage  for  the  treatment 
of  urinary  tract  infections  refractory  to  antibiotic  therapy  have  been  con- 
tinued. Of  real  clinical  significance  is  the  fact  that,  following  phage 
treatment,  the  lirine  was  initially  cleared  of  an  antibiotic-resistant  patho- 
gen. After  as  much  as  30  days  latey,  bacilluria  re-occurred,  this  time  with 
a  different  pathogen,  but  now,  in  a  high  percentage  of  cases,  the  new  offend- 
ing cell  was  sensitive  to  those  antibiotics  initially  found  to  be  ineffective. 

Detoxification  studies  have  progressed  further  on  potential  tuberculo- 
static, fungistatic,  paras it icidal,  viricidal  and  antitumor  agents.  The 
antiviral  activity  extracted  from  various  molluscs  has  been  characterized 
as  an  acetylneuraminic  acid-glycoprotein  composed  of  sugars,  sialic  acid  and 
18  amino  acids.  P-yridyl-  and  guanylhydrazones  have  been  tested  for  antit\imor 
activity  and  have  passed  various  preliminary  tests  carried  out  by  the  Cancer 
Chemotherapy  Screening  Center. 

By  the  use  of  the  immunofluorescence  technique,  it  has  been  found  that 
new  cell  wall  is  laid  down  in  a  diffuse, intercalcated  manner  in  the  gram-nega- 
tive S.  typhosa  as  opposed  to  the  polaxized,  sharply  demarcated  partitioning 
in  the  gram-positive  S .  aureus .  The  same  techniques  have  been  used  to  follow 
formation  of  protoplasts  induced  by  penicillin  in  S.  typhosa.  Fine  structure 
of  walls,  membrane  and  protoplasm  are  being  studied  by  electron  microscopy  us- 
ing negative  staining,  shadowing  and  thin-sectioning. 

The  mechanism  of  the  long-chain  phenomenon  induced  by  type-specific  anti-M 
antibody  has  been  investigated  further  and  the  location  of  the  M  protein,  using 
immunofluorescence,  has  been  verified  as  being  more  significant  than  the  group 
antigen.  After  removal  of  the  M  substance  by  trypsin,  new  M  protein  was  laid 
down  only  in  areas  of  new  cell -wall  formation,  thus  indicating  that  M  substance 
is  not  resynthesized  by  non-prolifenating  cells. 
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A.  Studies  on  cellular  and  cell-free  staphylococcal  penicillinase. 

No  progress  has  been  made  over  the  past  year  in  defining  the  locus 
of  penicillinase  activity  on  the  cyclic  peptide,  Homogramicidin  S,  It 
should  be  pointed  out  that  this  compound  is  the  only  one  thus  far  re- 
ported other  than  penicillin  and  penicillin  derivatives  upon  which  peni- 
cllinase  acts.  Due  to  the  fact  that  there  is  less  than  1.0  mg  of  the 
peptide  in  our  hands  (axid  no  more  available),  we  have  spent  the  peist 
year  refining  chemical  techniques  to  a  point  where  we  are  certain  we  can 
perform  an  experiment  with  conclusive  analytic  results.  Thus  far  it  is 
known  where  penicillinase  does  not  attack  the  compound,  but  not  where  it 
does. 


B.  Antibacterial  activity  of  sea  water. 

Real  progress  has  been  made  this  past  year  in  the  attempt  to  identi- 
fy the  macromolecule  in  sea  water  which  is  lethal  for  staphylococci,  both 
penicillin-sensitive  and  -resistaxit.  Since  the  compound  is  present  in 
extremely  low  concentrations  in  marine  waters,  it  has  been  difficiilt  to 
secure  enough  for  the  more  usual  analyses.  Accordingly  we  have  treated 
active  fraction  with  various  degradative  enzymes  in  the  hope  that  one  or 
more  would  cause  a  loss  of  activity,  thus  yielding  information  as  to  the 
nature  of  the  factor.  The  activity  is  completely  lipase  sensitive  and 
thus  the  activity  resides  in  a  lipid  moiety  presumably  associated  with 
protein.   Current  investigations  are  concerned  with  devising  methods  of 
separartion  of  the  active  principle  from  larger  amounts  of  sea  water  so 
that  qualitative  analyses  may  be  performed.  Ultrafiltration  and  commer- 
cial-scale dialysis  are  under  consideration.  In  addition,  information 
is  at  hand  which  Indicates  that  the  activity  is  absorbable  onto  sintered 
glass.   Concentration  could  conceivably  be  achieved  in  this  manner.  At 
any  rate,  except  for  a  few  steroids,  this  investigation  is  the  first  in- 
dication that  lipld-like  substajices  may  exhibit  antibiotic  activity. 
Operationally,  the  hypothesis  is  advanced  that  this  compound  inhibits 
either  cell-wall  synthesis  or  stability  in  gram  positive  organisms  (but 
not  in  gram-negative  bacteria) . 

C.  The  electron  transport  system  in  an  autotrophic  hydrogenomonad . 

The  elucidation  of  the  individual  enzymatic  steps  of  the  electron 
transport  system  of  Hydrogenomonas  eutropha  has  been  extended  to  the 
second  major  reaction  of  the  overall  reaction:  2E  +0^—>2E  0 .     We  have 
reported  previously  on  the  initial  activation  of 
hydrogen  and  the  passage  of  electrons  to  diphosphopyridlne  nucleotide 

(DPN)  to  form  the  reduced  compo\md  DPNH. 
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We  have  fo\md.  that  electrons  from  reduced  DPN  are  transferred  to 
a  vitamin  K  homologue,  vitamin  K_  (menadione)  "by  the  enzyme,  DPNH  mena- 
dione reductase.  In  the  presence  of  small  quantities  of  enzyme,  oxida- 
tion of  DPNH  is  entirely  dependent  upon  the  presence  of  vitamin  Ko.  A 
flavin,  flavin  mononucleotide  (FMN),  stimulates  the  reaction  30-50^;  ^~ 
though  it  probably  functions  as  a  coenzyme,  its  role  cannot  definitely  be 
established  until  the  enzyme  has  been  freed  of  5MN  and  a  specific  req^lire- 
ment  is  shown.  Vitamin  K-^  is  extremely  unstable  in  the  light  and  this 
technical  difficulty  has  caused  many  problems  and  delays  in  establishing 
a  reproducible  assay  for  DPNH  menadione  reductase. 

DPM  menadione  reductase  has  been  purified  5  to  6  fold  by  heat  treat- 
ment, adsorption  and  elution  from  zinc  hydroxide  gel  followed  by  ammonium 
sulfate  fractionation.  Further  pxirification  of  this  enzyme  will  be  at- 
tempted and  the  characteristics  of  the  purified  enzyme  will  be  studied 
before  the  next  enzyme  in  the  sequence  will  be  investigated. 


D.  Biochemical  studies  on  staphylococcal  cell  walls. 

An  investigation  of  the  chemical  nature  and  biosynthesis  of  S.  a\ireus 
cell  walls  has  been  continued  with  the  hope  that  such  a  study  would  lead 
to  a  better  vmderstanding  of  host-parasite  interactions  occurring  at  the 
bacterial  wall  as  well  as  problems  of  antibiotic  sensitivity  and  resistance 
which  seem  to  be  intimately  tied  to  mechanisms  of  cell  wall  synthesis. 

Attempts  to  prepare  and  analyze  unde graded  cell  walls  from  S.  aureus 
have  resulted  in  the  development  of  a  procedure  for  rapidly  establishing 
and  recording  the  pattern  of  flotation  of  cell  walls  in  a  density  gradient. 
When  10  different  cell  wall  preparations  of  similar  phosphorus  content 
(2.4  to  2.7^)  were  examined,  a  niimber  of  different  components  were  observed. 
Also,  two  penicillin-resistant  strains  of  S.  aureus  have  been  compared  to 
a  penicillin-sensitive  strain  using  the  whole  supernatant  fluid  from  Nossal 
disintegration.  The  flotation  patterns  obtained  from  these  supematants 
indicated  differences  among  the  three  strains.  Isolation  and  chemical 
analysis  of  these  different  components  is  now  in  progress.  In  a  large 
scale  experiment  3  milligrams  of  walls  have  been  purified  by  density 
gradient  flotation  and  recovered  without  loss  of  teichoic  acid  phosphate 
suggesting  this  as  a  valuable  preparative  technique  for  cell  walls. 

Continued  studies  of  teichoic  acid  extracted  from  S.  aureus  cell  walls 
have  indicated  this  subBtance  to  be  homogeneous  when  chromatographed  on 
dextran  gel.  Teichoic  acid  extracted  initially  (O  to  2  hours)  from  cell 
walls  migrated  identically  to  teichoic  acid  extracted  from  2  to  3.3  hours. 
It  would  appear  that  teichoic  acid  from  the  cell  walls  of  this  strain  of 
S.  aureus  is  of  one  and  only  one  molecular  species.  On  the  basis  of 
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analyses  for  total  phosphate,  hexosamine,  and  ninhydrln  color  this  teichoic 
acid  appears  to  have  the  composition:   0.75  N-acetylglucosamine,  1.0  ala- 
nine, and  1.0  ribitol  per  mole  of  phosphate.  Similar  analyses  of  whole 
cell  walls  have  suggested  that  teichoic  acid  occurs  in  the  wall  structure 
with  three  rihitol  phosphate  groups  per  m'oramic  peptide  ■unit. 

A  continued  comparative  study  of  the  patterns  of  distribution  in  a  den- 
sity gradient  and  chemical  composition  of  cell  walls  from  various  strains 
of  S.  aiireus  of  differing  degrees  of  resistance  to  antibiotics  and  at  dif- 
ferent stages  of  growth  is  planned.  In  the  future,  a  study  of  the  pathway 
of  biosynthesis  of  the  cell  wall  is  planned.  These  questions  are  being  pur- 
sued in  penicillin-sensitive  and  -resistant  S,   aureus ♦ 

E.  Non-specific  immunity  associated  with  serum  siderophilin  and  the 
iron  metabolism  of  both  pathogen  and  host. 

Research  on  this  project  has  progressed  towards  elucidation  of  the 
following  problems:   the  changes  effected  in  the  growth  and  metabolism  of 
Staphylococcus  aureus  and  other  selected  pathogens  by  the  restriction  of 
nutritional  iron  mediated  through  the  naturally  occurring  iron  chelators, 
siderophilin  and  conalbvuain;  the  qualitative  and  quantitative  production 
by  Staphylococcus  aureus  of  diffusible  substances  (toxins,  coagulase,  hy- 
aluronidase)  in  response  to  levels  of  serum  iron  in  association  with  con- 
centrations of  siderophilin  as  they  occur  in  normal  and  pathological  states 
of  the  animal  host;  the  contribution  of  blood  serum  siderophilin  to  the 
natural  resistance  of  the  host. 

Dr.  T.  S.  Theodore,  a  newly  appointed  Staff  Fellow,  has  reviewed  all 
data  on  which  our  previously  reported  observations  are  based  and  has  been 
made  familiar  with  theproced\nres  pec\ili£.r  to  this  project.  He  has  carried 
out  experiments  confirmatory  of  the  significant  conclusions  thus-far 
reached  and  is  proceeding  well  to  further  investigation.  It  is  our  inten» 
tion  that  Dr.  Theodore,  in  the  coming. year,  assiime  increasing  responsibility 
for  the  prosecution  of  this  project. 

F,  Biochemistry  of  the  acquisition  of  iron  by  mpi.mma.l  Ian  tissues 
as  mediated  by  the  iron-binding  protein,  siderophilin. 

Siderophilin  is  the  specific  iron-binding  protein  component  of  the 
circulatory  system  fluids,  serum  and  lymph,  and  has  already  been  shown  to 
possess  three  biological  functions:   iron  transport  in  the  body,  non- 
specific immunity  against  iron-dependent  pathogenic  bacteria,  and  inhibi- 
tion of  the  production  of  lipid  peroxide  in  the  circulating  blood.  All 
three  functions  are  ascrlbable  to  the  specific  Iron-chelatlng  capability 
of  the  protein, 
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During  this  year  we  have  confirmed  the  essentiality  of  carbon  dioxide 
for  the  formation  of  the  iron-protein  chelate  and  have  produced  strong  evi- 
dence for  the  existence  of  only  one  type  of  complex,  that  involving  two 
atoms  of  iron  per  molecule  of  siderophilin  regsirdless  of  the  percentage 
iron  saturation  of  the  total  concentration  of  protein  present.  A  protein 
precipitant,  rivanol,  is  generally  used  for  isolation  from  serum  of  pure 
siderophilin.  Since  to  date  no  isolated  siderophilin  has  as  yet  been 
found  to  equal  the  physiological  iron-donating  qualities  of  the  protein 
in  serum,  studies  were  made  on  the  possible  adverze  effects  of  rivanol, 
in  quantities  anticipated  as  traces  in  the  end  product,  on  reticulocytes 
and  liver  mince  iron  uptake  from  sera  and  from  isolated  siderophilin 
preparations.  No  interference  by  rivanol  in  concentrations  as  high  as 
10  Jig/ml  was  found.  To  prepare  iron-free  siderophilin,  ethylenediamine 
tetraacetic  acid  (EHTA)  is  employed.  Prolonged  dialysis  is  inadeqiiate 
to  remove  traces  of  EDTA  from  the  usual  end-product.  The  continued 
presence  of  this  synthetic  chelating  agent  interferes  with  the  qvianti- 
tative  iron  saturation  of  sldercphilin  and  in  the  evaluation  of  its  iron- 
donating  capacities.  To  determine  trace  amounts  of  EDTA  has  been  diffi- 
cult heretofore  but  we  have  developed  an  extremely  sensitive  method  to 
assure  its  absence  from  EnrA=treated  siderophilin.  The  method  would  be 
equally  applicable  to  other  biological  materials  where  the  presence  of 
this  compound  might  reasonaMLy  be  expected. 

We  have  made  further  studies  of  the  influence  of  biological  and  bio- 
chemical factors  on  iron  uptake  by  retictilocytes  and  liver  mince.  0\ir 
investigations  show  that  hemopexin,  a  protein  component  of  serum,  which 
binds  free  hemin,  exerts  no  effect  on  iron  uptake  from  siderophilin  by 
the  test  tissues.  Enzymatic  removal  of  the  sialic  acid  residues  from  the 
siderophilin  molecule  in  serum,  does  not  affect  its  iron-donating  proper- 
ties. We  have  shown,  further,  that  5  different  normal  sera  containing 
the  same  total  concentration  of  siderophilin  and  the  same  percentage 
iron-saturation  delivers  iron  to  reticijlocytes  at  the  same  rate  while 
differences  in  rates  up  to  50^  were  observed  when  liver  was  used.  Fur- 
ther investigation  of  the  factors  involved  in  liver  mince  iron  uptake  is 
required.  Siderophilin  in  a  year-old  stored  serum  was  shown  to  be  stable 
in  terms  of  its  ability  to  donate  iron  to  reticulocytes  and  liver  mdnce 
■vrfien  compared  to  fresh  normal  serum.  A  study  was  made  of  the  rates  of 
iron  uptake  by  reticulocytes  in  heajrt  blood  drawn  from  3  rabbits  at  in- 
tervals over  a  21  day  period.  Six  samples  were  thus  obtained  from  each 
rabbit  following  a  zero  time  specimen  taken  just  prior  to  removal  of  ap- 
proximately kO   ml  of  blood  to  serve  as  the  erythropoietic  stimulus.  The 
results  clearly  demonstrate  the  greatly  enhanced  iron  uptake  capacity  per 
reticiilocyte  of  those  put  into  circulation  in  the  period  2  to  7  days  after 
the  stimulatory  bleeding. 

We  have  developed  an  immunological  method  for  accurate  determination 
of  small  amounts  of  iron-free  siderophilin  in  certain  pathological  sera 
(as  occurs  in  hemochromatosis,  acute  hepatitis,  pernicious  anemia,  and 
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refractory  anemia) .  By  use  of  siderophil in-specific  rabbit  antiserum  and 
a  known  amount  of  Fe59-tagged  iron  it  is  now  possible  to  estimate  with  an 
accuracy  of  1  the  actual  amoitnt  of  such  siderophilin.  Investigations  to 
improve  further  upon  this  accxiracy  are  underway. 

We  propose  to  continue  ovx   investigation  of  the  chemistiy  of  the  iron- 
siderophilin  complex]  to  extend  our  knowledge  of  the  manner  in  which  various 
cells  and  tissues  satisfy  their  iron  requirements  through  the  intervention 
of  iron- siderophilin  and  to  make  such  applications  of  o\ir  test  methods  and  to 
improve  them  so  as  to  ass\ire  the  production  and  availability  of  adequate  quan- 
tities of  'undenatured'  siderophilin  for  use  by  clinicians  in  their  investiga- 
tions . 

G.  Coliform  Urinary  Tract  Infections  Refractory  to  Antibiotic  Drug 
Therapy. 

The  objectives  of  this  project  are:   to  investigate  the  isolation  and 
development  of  bacteriophage  specific  for  iji  vivo  antibiotic-resistant 
strains  of  Escherichia  coli  and  Aerobacter  aerogenes  to  produce  phage  ly- 
sates  of  high  titer  and  virulence;  to  introduce  such  lysates  into  the  uri- 
nary tract  including  the  kidney  pelvis;  and  to  follow  the  course  of  the 
infection  and  its  treatment  with  careful  medical  and  urological  supervision. 

Ten  patients  with  chronic  urinary  tract  infections,  some  with  other 
pathology  present,  were  treated  with  specific,  virulent  bacteriophage  ly- 
sates prepared  against  the  infecting  organisms  isolated  from  the  urine 
samples. 

A  summary  of  the  observations  to  date  shows  that  8  of  the  10  patients 
were,  at  the  time  of  phage  treatment.  Infected  with  E.  coli  while  the  patho- 
gen of  the  remaining  2  was  A.  aerogenes.   For  6  of  the  E.  coli  patients, 
improvement  was  observed  following  phage  therapy  and  one  of  the  A.  aerogenes 
patients  is  now  free  of  infection.  Analysis  of  the  individual  cases  re- 
veals that: 

(a)  the  offending  pathogen  luay  disappear  from  the  urine  for  a  week  to 
a  month  after  phage  treatment  but  a  bacilluria,  due  either  to  a  new  species 
of  bacterium  or  to  a  different  serum  type  strain  of  the  same  species,  fol- 
lows; 

(b)  the  new  pathogen  is  resistant  to  the  particular  lysate  previously 
employsd  but  may  now  be  and  frequently  was  sensitive  to  and  controlled  by 
antibiotics  previoiisly  fo\md  to  be  ineffective  (7  cases); 

(c)  evaluation  as  to  the  efficacy  of  any  phage  treatment  alone  or 
combined  with  subsequent  antibiotic  therapy  should  proceed  only  from  the 
closest  scrutiny  of  a  given  case  uncomplicated  by  additional  pathology. 
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For  this  purpose  a  case  of  a  six  year  old  girl  with  a  persistent  lower 
tract  infection  with  occasional  flare-ups  of  acute  pyelonephritis  is  being 
intensively  stiidled. 

So  far  we  isave  isolated  23  pure  phages  from  ik   raw  sewage  samples 
from  as  many  cities  covering  the  U.S.  The  sewage  samples  and  the  lysates 
developed  from  these  so-far  isolated  individual  phages  serve  as  our  source 
materials  for  developing  virulent  phage  mixtures  to  be  used  in  therapy. 

Laboratory  studies  were  done  on  the  in  vitro  production  of  phage-re- 
sistajit  secondary  ciiltures  by  specific  phage  lysates  acting  on  9  parent 
cultures.  Antibiotic  sensitivities  of  both  the  parent  and  their  derived 
phage -resistant  strains  were  determined.  In  no  case  did  a  phage-resistant 
strain  show  a  loss  of  ajitibiotic  sensitivity  when  compared  to  its  parent. 
On  the  contrary,  one  of  these  strains  exhibited  a  sensitivity  to  both 
thioBTjlfil  and  stireptomycin  which  was  wholly  lackihg  in  the  parent.  We 
consider  this  change  to  be  significant  and  of  possible  value  in  our  under- 
standing of  the  clinical  results  given  above. 

Encouraged  by  the  resiilts  of  the  investigations  of  the  current  year,  we 
propose  to  continue  and  to  intensify  our  study  of  the  use  of  bacteriophage 
therapy  of  urinary  tract  infections  caused  by  coliform.  ¥e  shall  concentrate 
on  such  infections  in  children  and  work  for  understanding  in  depth  rather 
than  proceed  on  a  survey  basis  where  a  larger  nvimber  of  patients  may  be 
treated  but  none  thoroughly  investigated. 

H.   Detoxification  of  potential  tuberculostatic,  fungistatic,  para- 
siticidal,  viricidal  and  antitumor  agents. 

Further  studies  in  mice  on  the  detoxification  of  toxic  chemotherapeu- 
tically  active  drugs  such  as  isoniazid  (HTH)  and  streptomycin  (SM)  for  tu- 
berculosis, neomycin  for  other  infections,  Mlracll  D  and  ij-,4'-dlhydrazine 
dlphenylsulfone  and  derivatives  for  parasitic  infections,  cyclopropane  car- 
boxyllc  acid  hydrazones  for  rat  leprosy,  thymolthlosemlcarbazones  for  fungal 
and  viral  infections  and  methylglyoxal  guanylhydrazones  for  use  in  cancer 
therapy  show  that  when  these  drtigs  are  administered  with  certain  adjuvants 
acute  and  chronic  toxicity  is  far  lower  than  the  drug  alone.  With  SM-INH 
mixtures  containing  10  mg  SM  +  4  INH  (lethal),  75  percent  of  the  animals 
survived  when  the  mixture  was  administered  with  50  mgs.  sodium  gluconate. 
55  percent  of  white  and  DBA  mice  tolerated  a  lethal  dose  of  30  mg  SM  +  4 
mg  INH  when  Injected  subcutaneously  with  25  mg  of  sodium  taurocholate .  Re- 
placing the  sodium  in  the  steroid  with  calcium  increases  the  survival  rate 
to  80  percent.  A  50  percent  solution  of  propylene  glycol  as  solvent  for 
Neomycin  permitted  90-100^  survival  of  mice  given  a  lethal  dose.  With  the 
clinically  effective,  toxic  antile-okemla  agent,  methylglyoxal  guanylhydrazone, 
two  sulfonic  acids,  50  mg  siilfanilic  or  50  mg  6-thymolsulfonlc  permitted 
mice  to  survive  respectively  2  and  k   times  a  lethal  dose. 
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I.  Isolation,  pvirifi cation  and  characterization  of  antibacterial  and 
antiviral  substances  from  mollusks. 

Further  studies  on  new  methods  of  isolation  of  antibacterial  and  anti- 
viral substances  from  mollusks  were  carried  out.  The  antibacterial  and  anti- 
viral substances  have  been  separated  and  piirified.  The  active  material  has 
been  extracted  from  various  mollusks  with  similar  structures  foimd  in  the 
different  species.  Antiviral  activity  of  the  extracts  has  also  been  demon- 
strated against  poliomyelitis  in  vitro  and  in  vivo.  Hydrolysis  of  the  puri- 
fied material  gave  10  per  cent  sugars  and  3  per  cent  sialic  acid  pliis  I8 
amino  acids  placing  the  substance  in  the  a,  acetylneuramlnic  acid  glycopro- 
tein group. 

J.  Potential  bacteriostatic,  fungistatic,  parasiticidal,  leprocidal, 
viricidal  and  antitumor  agents. 

Several  series  of  new  non-toxic  potential  chemotherapeutic  agents 
against  bacterial,  fungal,  parasitic  and  viral  infections  have  been  syn- 
thesized. Thymolthiosemlcarbazones  have  shown  in  vitro  activity  against 
Staphylococcus  aureus  and  Histoplasmosis.  Two  derivatives  of  a  sulfone 
have  shown  considerable  chemotherapeutic  activity,  one  against  Dunning 
leiikemia  when  tested  in  the  rat,  the  second  in  mice  experimentally  infec- 
ted with  malaria.  A  number  of  pyridyl  hydrazones  and  guanylhydrazones 
have  shown  considerable  activity  in  preliminary  antitiomor  tests  carried 
out  by  the  Cancer  Chemotherapy  Screening  Center. 

K.  The  biology  of  Group  A  strepto:occi. 

The  orientation  of  basic  studies  in  this  unit  is  toward  the  bacterial 
cell  wall,  its  antigens  and  superficial  layers,  which  comprise  the  bacterial 
surface.  The  importance  of  the  wall  in  maintaining  bacterial  Integrity,  par- 
ticularly under  osmotically  unfavorable  conditions,  is  quite  apparent  from 
the  effects  of  penicillin  in  producing  structurally  deficient  wall  leading 
directly  to  protoplast  formation  and  lysis.  The  site  and  manner  of  formation 
of  new  wall,  however,  has  been  quite  obscure:   we  were  able  to  demonstrate 
it  directly  in  Streptococcus  pyogenes  by  immunofluore scent  methods.  This 
demonstration  of  new  wall  formation  extending  peripherally  and  centrlpetally 
from  each  coccal  equator  was  described  in  part  in  last  year's  report  and  in 
a  publication  in  I962  (See  Part  B.).  The  sharply  demarcated  partition  of 
cell  wall  label  was  contrary  to  a  widely  held  concept  of  diffuse  intercalated 
synthesis  of  new  bacterial  wall.  This  year,  however,  application  of  a  similar 
technique  to  Sa.1  monella  typhosa  appears  to  support  the  concept  of  inter- 
calated cell  wall  growth  in  this  gram-negative  bacillus.  We  propose  to  con- 


PHS-NTH 
Siiinmary  Statement 
Laboratory  of  Infectious  Diseases,  WIAID 
Calendar  Year  I962 


tinue  similar  studies  of  other  genera  of  bacteria,  as  time  permits,  in 
order  to  determine  if  more  than  these  two  general  methods  of  -wall  replica- 
tion exist  and  what  their  distribution  among  bacteria  may  be. 

Similar  Immunofluorescent  techniques  have  been  used  to  follow  induc- 
tion of  "protoplasts"  of  S.  typhosa  by  penicillin.  Our  results  appear  to 
show  fragmentary  retention  of  0  antigens  on  many  "protoplasts" ,  thus  con- 
firming by  direct  observation  some  previous  serological  results  of  other 
investigators.  ¥e  are  contintiing  verification  of  these  findings  and  ex- 
tending the  study  to  reconversion  of  protoplasts  to  bacilli  and  to  proto- 
plast formation  in  other  bacteria  and  by  agents  other  than  penicillin. 
Coincidentally,  we  are  initating  collaborative  investigations  on  electron 
microscopy  of  streptococci  and  salmonella  — by  negative  staining,  shadow- 
ing, and  thin  sectioning —  in  an  attempt  to  discover  and  correlate  fine 
structrire  of  the  bacterial  surfaces  with  other  findings. 

An  apparent  surface -related  phenomenon  of  Group  A  streptococci  is  the 
formation  of  long  chains  during  growth  in  type-specific  antibody  — when 
the  type -specific  surface  antigen,  M-protein,  is  present.  Our  improvements 
.on  methods  of  detecting  and  measuring  this  phenomenon  have  been  discussed 
in  previous  reports  and  published  (See  Part  B.).  The  mechanism  of  long 
chaining  was  studied  by  use   of  fluorescein-labeled  whole  and  \mivalent 
antibodies J  and  appears  to  be  one  of  localized  or  polarized  agglutination 
within  the  coccal  chains.  Our  findings  and  conclusions  are  incorporated 
in  detail  in  a  finished  manuscript. 

In  other  studies  of  M  protein,  the  location  of  this  antigen  super- 
ficial to  the  group  antigen  has  been  verified  by  failure  to  block  type- 
specific  immunofluorescence  with  group  antibody,  -while  type-specific  anti- 
body does  block  group-specific  fluorescence.  By  immunofluorescent  methods, 
however,  antl-M  antibody  could  not  be  detected  in  the  streptococcal  capsule, 
but  was  seen  to  nevertheless  penetrate  directly  to  the  cell  wall  or  cell 
surface  proper.  After  removal  of  M  from  living  cells  by  trypsin,  the  anti- 
gen was  found  not  to  "regenerate"  in  old  sites,  but  was  synthesized  only  in 
areas  of  new  cell  wall  formation.  The  new  growth  took  place  to  a  considerable 
extent  even  in  almost  entirely  defined  media,  thereby  refuting  a  concept, 
previously  expressed  by  others,  of  M  "resynthesis"  by  "non-proliferating" 
cells . 

This  new  Information  on  M  antigen,  vhlch  is  being  incorporated  in  a 
manuscript  nearly  complete,  has  led  us  to  re-examine  some  earlier  observa- 
tions on  streptococcal  variation.  Differences  in  the  amount  and  location 
of  M  protein,  as  detected  by  specific  Immunofluorescence,  have^  been  noted 
among  individual  cocci  of  a  population  or  even  among  chains  — in  a  number 
of  strains  of  different  serotypes.  We  are  studying  correlations  of  the 
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variant  state  with  virulence,  immunogenicity,  serological  reactions  of 
several  sorts,  phagocytosis  resistance,  and  the  like.  The  caiise  of  the 
variation  is  unknown  as  yet,  hut  the  possibility  of  a  conversion  by  phage 
has  stimulated  continuation  of  our  studies  on  streptophages .  Since  last 
year,  satisfactory  methods  and  media  have  been  developed,  a  number  of  lyso- 
genic  and  indicator  strains  isolated,  and  some  information  on  the  nature 
of  the  cell  wall  receptors  for  the  phage  have  been  obtained. 

¥e  plan  to  continue  these  studies  and  to  explore,  as  feasible,  new 
and  interesting  leads  into  the  natvire,  synthesis,  and  role  in  various 
phenomena,  of  the  bacterial  cell  wall.  As  the  presenting  surface,  the  bac- 
terial wall,  its  antigens,  and  superficial  layers,  are  of  obvious  importance 
in  disease  and  in  the  phenomena  which  combat  or  prevent  disease  — such  as 
opsonization,  phagocytosis,  and  the  action  of  antibiotics  and  other  anti- 
bacterial substances.  While  o\ar  studies  of  serotype  distribution  are  ex- 
pected to  aid  in  selection  of  types  for  inclusion  in  a  useful  "vaccine", 
such  information  is  of  little  value  without  basic  understanding  of  anti- 
gens and  phenomena  related  to  the  cell  wall.  The  basic  information,  in 
turn,   is  required  to  determine  the  feasibility  of  immunization  of  humans 
against  streptococcal  disease  --  should  such  a  practical  goal  be  deter- 
mined. 
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ECOLOGY  OF  FUNGI  AND  ENVTROKMEUTM.  SOURCES  OF  INFECTION  IN  MYCOSES. 

The  concept  that  systemic  mycoses  are  caused  by  fungi  which  are  normal 
inhabitants  of  soil  or  organic  debris  and  that  these  environmental  sources 
of  infection  are  important  in  the  epidemiology  of  mycoses  has  received 
strong  support  from  this  Section,  particularly  by  the  first  isolations  from 
soil  of  Histoplasma  capsulatxan,  Crypt ococcus  neoformans  and  Allescheria 
boydii ,  and  the  demonstration  of  these  fungi  in  many  specific  habitats  re- 
lated in  pertinent  ways  to  the  epidemiology  of  mycoses.  We  have  continued 
to  study  these  environmental  sources  of  infection,  particularly  the  first 
demonstrated  site  of  infected  soil  in  a  congested  urban  area  lAiich  was  on 
Pennsylvania  Ave. ,  in  Washington,  D.  C.   In  a  search  during  I962  for  other 
similar  urban  sources  in  10  eastern  cities,  we  have  not  found  Histoplasma 
generally  present  under  bird  roosting  areas,  although  we  have  found  other 
interesting  fungi  which  appear  to  be  borderline  or  potential  pathogens  when 
tested  in  mice.   Some  of  the  areas  from  which  these  latter  fungi  were  iso- 
lated have  been  sampled  twice  and  the  pathogenic  properties  of  the  fungi 
are  being  studied  further. 

In  the  first  demonstrated  site  in  which  Histoplasma  was  associated  with 
the  droppings  of  the  house  bat,  we  have  taken  advantage  of  fortunate  circum- 
stances to  search  for  methods  of  eradication  of  the  pathogen  from  soil.  Re- 
sults have  been  encouraging  and  have  led  to  extension  of  these  studies. 

The  presence  of  Cryptococcus  neoformans  in  pigeon  manure,  first  ob- 
served in  this  laboratory,  seems  to  have  increased  significance  as  evidence 
accumulates  that  man  may  frequently  be  exposed  to  this  fimgus  and  that  most 
cases  of  cryptococcosis  may  be  mild  respiratory  infections  instead  of  fatal 
central  nervous  system  disease.   (See  paragraph  on  Cryptococcus  Antigen). 
In  one  sample  of  pigeon  manure  we  found  50,000,000  viable  C.  neoformans 
cells.  When  C.  neoformans  cells  are  plated  directly  from  pigeon  manure  in- 
stead of  obtained  by  mouse  passage,  it  is  apparent  that  strains  vary  widely 
in  mouse  virulence  just  as  strains  from  human  disease  vary.  This  point  is 
being  examined  more  critically  by  testing  several  strains  from  a  given  sample 
and  from  samples  of  diverse  origin.  We  have  continued  to  look  for  mixed 
populations  of  Histoplasma  and  Cryptococcus  in  pigeon  manure  without  finding 
the  former  fungus.  This  is  significant  in  view  of  the  claims  of  some  inves- 
tigators that  old  pigeon  roosts  and  the  lofts  of  biiildings  used  by  pigeons 
are  sources  of  infection  in  histoplasmosis.  Absence  of  Histoplasma  from 
pigeon  maniire,  in  which  Cryptococcus  is  so  abundant,  seems  to  lend  circum- 
stantial support  to  our  belief  that  there  is  a  common,  self- limited,  respir- 
atory form  of  cryptococcosis.  This  concept,  although  not  generally  ack- 
nowledged, is  probable,  and  would  align  cryptococcosis  with  other  mycoses  of 
respiratory  origin.  We  are  seeking  further  evidence  on  this  point  by  con- 
tinued environmental  studies  and  by  development  of  specific  cryptococcal 
antigens  as  described  in  a  later  paragraph. 
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A  limited  and  selective  diagnostic  service  has  continued  to  bring  us 
new  and  interesting  fungi  for  study.  These  include  species  of  Basidiobolus, 
Entomophthora  and  other  Phycomycetes  which  are  particularly  interesting  to 
us  at  the  present  time  as  representing  an  emerging  group  of  mycoses,  partic- 
ularly in  tropical  zones.  They  include  also  tinusual  strains  of  Nocardia  and 
Streptomyces  which  are  also  being  recognized  as  important  causes  of  rare 
mycoses;  some  of  the  dematiaceous  fungi  such  as  Helminthosporium,  Brachy- 
cladium  and  Cladosporium;  and  a  fungus  from  South  Africa  which  resembles 
Blastomyces  dermatitidis,  although  the  patient  had  no  known  exposure  to  mat- 
erials from  North  America.  Other  fungi  of  potential  importance  in  medical 
mycology  have  been  isolated  from  soil  in  our  ecological  studies  and  these 
are  under  definitive  study. 

CHEMOTHERAPY  OF  MYCOSES. 

Poor  or  erratic  response  of  patients  with  systemic  mycoses  to  therapy 
indicates  an  urgent  need  for  better  antimycotic  agents.  X-50T9C,  which  was 
tested  first  in  this  laboratory  and  has  had  encouraging  clinical  trials,  is 
not  yet  available  in  sufficient  quantity  for  final  evaluation,  especially 
with  respect  to  relapses.  Amphotericin  B  is  limited  by  the  fact  that  it  is 
a  colloidal  suspension  which  must  be  given  intravenously  and  its  cumulative 
kidney  toxicity  is  severe.  We  have  devised  an  experimental  test  in  mice 
which  is  time-consuming  but  is  reliable  and  informative  axid  which  stimulates 
treatment  of  an  established  fatal  infection.   It  uses  histoplasmosis  and 
cryptococcosis  as  the  screening  mycoses  with  subsequent  tests  against  other 
mycoses  if  tested  drugs  show  promise  of  vsuLue.  We  sought  but  did  not  find  a 
synergistic  effect  upon  experimental  coccidioidomycosis  with  combined  X-50T9C 
and  Amphotericin  B  therapy.  IXiring  the  year  we  have  tested  50  drugs  and  anti- 
biotics in  vivo  and  have  tested  IJ  drugs  by  conventional  in  vitro  tests. 
None  of  these  appear  to  merit  clinical  trial.   In  one  series  of  tests  made  in 
conjunction  ivlth  a  WHO  program,  we  tested  20  recently  isolated  dermatophytes 
(representing  10  species)  against  griseofulvin.  The  inhibitory  concentration 
of  griseofulvin  in  broth  varied  with  the  species  from  0.8  to  more  than  51-2 
ug/ml. 

An  improved  method  of  measuring  in  vitro  sensitivity  of  Cryptococcus 
neoformans  to  Amphotericin  B  minimizes  error  due  to  decay  of  Amphotericin  B 
and  indicates  an  inhibitory  level  of  0.05  ug/ml  for  most  strains  of 
C.  neoformans  from  human  cases.  This  is  many  times  the  sensitivity  formerly 
recognized  and  is  more  consistent  with  clinical  findings  and  therapeutic  ef- 
fect. 

Studies  of  the  mode  of  action  of  antifungal  antibiotics  have  continued. 
The  effects  of  60  supplements  on  the  activity  of  X-5079C  in  a  defined  mediim 
were  determined.  Activity  of  the  antibiotic  was  reduced  by  iron  salts  and 
human  serum  and  to  lesser  extent  by  nickel  salts,  tyrosine  and  certain  sur- 
face active  agents.  It  is  active  between  pH  6  axid  7.8  but  decreases  rapidly 
at  pH  below  6.   Deoxynucleic  acid  synthesis  is  affected  by  X-50T9C,  although 
this  appears  to  be  a  function  of  the  composition  of  the  growth  medium. 
Surprisingly,  inhibition  of  deoxyribonucleic  acid  synthesis  was  less  in  a 
defined  medium  than  in  a  complex  medixun. 
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PHYSIOLOGY  OF  COCCIDIOIDES  IMMITIS. 

Three  strains  of  C.  immitis  have  now  been  ciiltivated  serially  in  the 
spherule  form  in  a  defined  medium.  The  metabolism  of  maimitol  by  strain 
M-11  has  been  studied  since  the  two  modifications  of  this  strain  differ  in 
their  ability  to  use  mannitol  as  a  carbon  source.  Cell-free  extracts  of 
both  the  mycelivun  and  spherules  have  been  found  capable  of  dehydrogenation 
of  mannitol-6-phosphate  but  not  of  mannitol.  The  dehydrogenase  is  active 
in  extracts  of  glucose  grown  cells  suggesting  that  mannitol-6-phosphate  is 
a  normal  metabolite  in  these  cells.   Presumptive  evidence  has  been  obtained 
for  the  existence  of  mannitol  within  the  cells  of  this  fungus.   Since  the 
spherule  form  does  not  grow  on  mannitol^  the  inference  is  that  there  is  a 
difference  in  permeability  or  transport  with  respect  to  mannitol  in  the  two 
forms  of  this  fungus. 

DMJNITY  IN  THE  MYCOSES. 

Using  mice  experimentally  infected  with  Candida  albicans  nonspecific 
factors  influencing  immunity  were  investigated.  A  sublethal  infection  with 
C.  albicans  protected  mice  against  a  later  challenge  infecting  dose.  Killed 
cells  of  C.  albicans,  other  species  of  Candida  and  nonpathogenic  fungi  did 
not  afford  this  protection,  although  killed  cells  of  Coccidioides,  Histoplsts- 
ma  and  Blastomyces  did  give  some  protection.  Plated  tissues  ft^om  mice  killed 
at  intervals  during  the  experiments  showed  a  decreased  Candida  population  in 
the  protected  mice.  X- radiation  of  mice  and,  to  less  degree,  thorotrast  in- 
jections blocked  the  protection.   Serum  of  mice  which  received  sublethal  in- 
fections with  C.  albicans  or  killed  Coccidioides  in  Freund's  adjuvant  de- 
creased growth  of  C.  albicans  in  vitro.  The  type  of  protection  studied  is 
nonspecific  in  nature  and,  although  serum  factors  may  contribute,  the  cells 
of  the  reticuloendothelial  system  appeared  to  play  the  major  role. 

7 
Intravenous  injection  of  10  viable  cells  of  C.  albicans  induce  a  lethal 

toxic  reaction  in  mice.  The  previously  reported  ability  of  Sh\ monella  enter- 
itidis  llpopolysaccharide  to  protect  mice,  against  this  toxic  effect  has  been 
further  studied.   It  exhibits  an  interesting  bimodal  character.  Mice  given 
single  30  meg  doses  and  then  challenged  immediately  were  hypersusceptible , 
but  mice  given  endotoxin  2  hotirs  or  more  before  challenge  began  to  show  some 
tolerance.  When  the  endotoxin  was  administered  l8-24  hours  before  challenge, 
the  survivor  time  was  extended  3-5  times  that  of  controls.  Mice  given  endo- 
toxin 2-k   days  before  challenge  were  less  tolerant  than  those  receiving  it 
18-24  hoTors  before  challenge.  However,  mice  given  endotoxin  5  days  before 
challenge  had  little  or  no  tolerance.  When  a  single  endotoxin  dose  was 
given  6  days  before  challenge,  levels  of  tolerance  were  observed  that  were 
comparable  to  mice  injected  18-2^4-  hoairs  before  challenge.  At  lO-l^i-  days 
after  a  single  dose  of  llpopolysaccharide,  little  or  no  tolerance  was  ob- 
served. However,  tolerance  induced  by  llpopolysaccharide  to  llpopolysac- 
charide was  not  bimodal  but  gave  a  single  peaked  response.   Studies  of  the 
effects  of  double  injections  of  llpopolysaccharide  and  of  the  fungistatic 
natiire  of  serum  from  mice  receiving  this  endotoxin  have  revealed  further 
aspects  of  the  complexity  and  paradoxes  of  host  response  to  lipopolysacchar- 
ides. 
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To  an  in  vitro  system  of  Candida  albicans  and  mouse  macrophages,  semam 
or  mouse  ascitic  fluid  (obtained  ai^er  i.p.  injection  of  Freund's  adjuvant) 
was  added.  The  presence  of  nonspecific  antifungal  activity  was  found  in  the 
mouse  ascitic  fluid.  This  activity  could  be  decreased  by  increasing  the 
concentration  of  nutrients  in  the  mediTim.  Macrophages,  even  in  the  presence 
of  added  normal  or  "immune"  sera  or  other  additives  were  not  able  to 
suppress  growth  of  C.  albicans,  although  the  fungus  cells  were  freely  phago- 
cytized. 

Using  strains  of  Candida  stellatoidea,  C.  tropicalis  and  the  two  anti- 
genic groups  of  C.  albicans,  cell  wall  extracts  were  prepared  by  two  methods. 
Preliminary  analysis  indicated  the  cell  weQls  contain  glucan,  mannan  and 
2-3/^  nitrogen.  Ant i sera  were  produced  in  rabbits  and  sheep  by  injections  of 
both  heat-killed  cells  of  the  k   fungi  and  of  ce3J.  wall  extracts.  Reactions 
in  Preer-Ouchterlony  double  diffusion  agar  gel  systems  confirmed  previously 
observed  antigenic  relationships  between  C.  tropicalis  and  C.  albicans 
Group  A.   It  did  not  distinguish  between  groups  A  and  B  of  C.  albicans. 

AMTIGENIC  STUDIES  OF  CANDIDA. 

The  distribution  of  the  antigenic  groups  A  and  B  of  Candida  albicans 
which  were  first  recognized  in  this  laboratory  were  studied  in  653  isola- 
tions made  from  patients.  Strains  of  antigenic  Group  A  predominated  in  total 
isolations  but  Group  B  predominated  in  women,  particularly  from  vaginal  iso- 
lates. 

Prom  analysis  of  data  obtained  from  cioltures,  skin  tests  and  serum 
agglutination  titer  from  pregnant  women,  it  is  apparent  that  there  is  an 
inverse  relationship  between  those  with  positive  skin  tests  and  the  aggluti- 
nation titer.  This  study  will  be  continued  in  a  "normal"  population. 

CRYPTOCOCCUS  ANTIGEN. 

Limited  use  of  an  antigen  prepared  from  ruptured  cells  of  Cryptococcus 
neoformans  has  induced  delayed  dermal  reactions  in  kh'fo  of  9  patients  with 
active  cryptococcosis,  88^  of  l6  patients  with  inactive  or  cured  cryptococco- 
sis, kj'^  of  17  patients  with  various  systemic  mycoses,  and  68^  of  22  normal 
volunteers.  An  analysis  of  other  fungal  skin  tests  and  serologic  studies 
suggests  that  cross  reactions  with  the  other  major  systemic  mycoses  is  not 
an  important  factor  in  causing  this  high  incidence  of  hypersensitivity. 
The  test  appears  to  be  specific  in  animals  and  evaluation  of  its  significance 
in  man  is  being  attempted.  If  the  high  percentage  of  reactors  in  a  normal 
human  population  is  a  specific  test  of  hypersensitivity  to  Cryptococcus  and 
is  evidence  of  exposure  to  Cryptococcus  with  resultant  subclinical  and 
immunizing  infection,  it  will  greatly  clarify  and  expand  knowledge  of  the 
epidemiology  of  cryptococcosis. 

MAINTENANCE  OF  STOCK  CULTURES. 

Most  of  our  more  than  400  stock  cultures  of  fungi  have  been  lyophilized 
and  periodic  tests  of  the  viability  of  these  dried  spores  will  be  made. 
Some  of  the  pathogenic  fungi  do  not  survive  lyophilization  and  we  are  inves- 
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tigating  the  reliability  of  other  methods  of  preserving  them,  including  deep 
freezing  of  slants  and  maintenance  in  dry  soil.  Maintenance  of  typical 
morphology,  sporulation  and  physiological  characteristics  is  a  more  critical 
problem  than  maintenance  of  viability  and  we  have  made  progress  in  this 
endeavor. 
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PHS-NIH 
Summary  Statement 
Laboratory  of  Infectious  Diseases,  NIAID 
Administrative  Office 
Calendar  Year  1962 

Summarization  of  part  of  the  honors  awarded  Laboratory  of  Infectious 
Diseases  scientists  during  the  past  year: 

Dr.  Robert  J.  Huebner 

Appoi  ntments : 

Virus  Task  Force,  NIH 

Respiratory  Virus  Vaccine  Development  Board 
Human  Cancer  Virus  Task  Force,  NCI 

Member  of  Sub-committee  on  Nomenclature  of  Adenoviruses  of  the  8th 
International  Congress  of  Microbiology,  Montreal,  Canada 

Elected  to  membership  -  Academy  of  Medicine  of  Washington,  D.  C. 

Invited  speaker,  St.  Joseph's  Hospital,  Burbank,  California.   1.  "The 

Role  of  Viruses  in  Respiratory  Diseases";  2.  "The  treatment  of  Primary 
Atypical  Pneumonia  with  Broad-Spectrum  Antibiotics";  and  3.  Moderator  - 
"Treatment  and  Prevention  of  Acute  Infectious  Diseases  (Viral  and 
Bacterial)". 

Chairman  of  session  -  Perspectives  in  Virology  III. 

Invited  speaker,  Academy  of  Medicine  of  Washington,  D.  C.   "Cancer  Viruses  - 
Some  Problems  and  Opportunities  and  Implications  for  Human  Cancer." 

Invited  speaker,  Missouri  State  Medical  Association,  St.  Louis,  Mo.  - 
"Viruses,  Common  Colds,  and  Cancer." 

Invited  speaker.  University  of  Missouri,  Columbia  -  "Viral  Aspects  of  Cancer." 

Invited  speaker,  Ohio  State  University,  Columbus  -  "Mouse  Polyoma  Virus 
in  a  Rural  and  Urban  Ecology." 

Invited  speaker,  American  Medical  Association,  Chicago  -  talk  delivered  on 
respiratory  diseases. 

Participant,  VI  I  I  International  Cancer  Congress,  Moscow,  U.S.S.R.  -  "The 
biological  implications  of  tumor  viruses." 

Participant,  International  Conference  on  Newer  Respiratory  Disease  Viruses  - 
"Viral  Respiratory  Disease  in  the  Americas." 

Participant,  Seminar  on  Respiratory  Diseases  for  Science  Writers  -  "Respira- 
tory Disease  Research." 
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PHS-NIH 
Summary  Statement 
Laboratory  of  Infectious  Diseases,  NIAID 
Administrative  Office 
Calendar  Year  1962 

Dr.  Chester  W.  Emmons 

Organizer  and  convenor  of  invited  program,  VIII  International  Congress  of 
Microbiology,  Montreal,  Canada,  August,  1962. 

Organizer  and  rapporteur,  two  programs,  Seventh  International  Congresses  on 
Tropical  Medicine  and  Malaria,  Rio  de  Janeiro,  Brasil.  To  be  held 
September,  1963. 

Elected  Honorary  Member,  International  Society  for  Human  and  Animal  Mycology. 

Elected  Member  of  the  Board  of  Governors,  American  Academy  of  Microbiology. 

Editorial  Boards  of:  J.  Bact.,  Mycopathologia,  and  Clinical  Medicine. 

Member,  WHO  Expert  Advisory  Panel  on  Parasitic  Diseases. 

Member,  Scientific  Advisory  Committee,  Institute  of  Microbiology,  Rutgers. 

Member,  Scientific  Advisory  Committee,  American  Type  Culture  Collection. 

Member,  Committee  on  Natl.  Index  of  Fungus  Cultures,  Quartermaster  Research 
and  Development,  National  Academy  -  Research  Council,  Natick,  Mass. 

Dr.  George  W.  Lones 

Factors  Affecting  the  Activity  of  Antibiotic  X-5079C  against  Histoplasma 
capsu latum  in  vitro.  Paper  presented  at  the  Second  Interscience 
Conference  on  Antimicrobial  Agents  and  Chemotherapy,  Chicago,  Illinois. 

Dr.  H.  F.  Hasenclever 

"Studies  on  immunity  in  mice  to  chronic  cand  idiasis."  Presentation  at 
VIM  International  Congress  of  Microbiology,  Montreal,  1962.  This 
presentation  co-authored  with  Dr.  W.  0.  Mitchel I . 

"Toxicity  of  Candida  albicans.  Proc.  Amer.  Soc.  Microbiol.,  1962. 
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PHS-NIH 
Summary  Statement 
Laboratory  of  Infectious  Diseases,  NIAID 
Administrative  Office 
Calendar  Year  1962 

Dr.  Joseph  A.  Bel  I 

Awarded  the  Public  Health  Service  Distinguished  Service  Medal,  April,  1962. 

Invitational  Lecture,  University  of  Edinburgh,  Scotland. 

Served  on  Governing  Council,  A,  P.  H.  A. 

Lecture  on  "Respiratory  Diseases  and  Viruses"  at  the  Joint  Annual  Meeting 
of  the  Physicians  and  Surgeons  of  Atlantic  Coast  Railroads. 

Conducted  seminar  at  Johns  Hopkins  University  School  of  Hygiene  and 

Public  Health  on  epidemiological  problems  in  studying  host-parasite 
disease  relationships. 

Served  as  consultant  to  the  University  of  Colorado  on  the  design  and 
conduct  of  studies  of  the  health  effects  of  long-term,  low-grade 
exposures  to  uranium. 

Served  as  Associate  Member,  Armed  Forces  Epidemiological  Board  Commission 
on  Influenza. 

Served  on  Medical  Advisory  Council,  D.  C.  Welfare  Department. 

Served  on  WHO  Committee  on  International  Quarantine,   initiated  action  for 

1962  World  Health  Assembly  to  change  International  Sanitary  Regulations 
to  enable  all  nations  to  take  adequate  sanitary  measures  to  protect 
themselves  against  El  Tor  cholera. 

At  request  of  WHO,  prepared  a  paper  justifying  and  encouraging  amendment 
to  the  International  Sanitary  Regulations  so  as  to  be  more  effective 
in  preventing  international  spread  of  smallpox. 

Invited  by  WHO  to  participate  in  preparation  of  a  guide  book  on  Controlled 
Field  Trials  in  Communicable  Diseases. 


PHS-NIH 

Summary  Statement 

Laboratory  of  Infectious  Diseases,  NIAID 

Administrative  Office 

Calendar  Year  1962 

Dr.  Benjamin  Prescott 

Participated  in  conference  on  antimicrobial  agents  derived  from  marine 
organisms.  New  York  Acad.  Sc i  . ,  February,  1962. 

Invited  by  the  Cancer  Chemotherapy  Center  and  attended  a  Conference  at 
Midwest  Research  Institute,  Kansas  City,  Missouri  to  discuss  the 
chemistry  of  methylgloxal  guanyl hydrazone  analogs.  May,  1962. 

Dr.  Arthur  L.  Schade 

Invited  to  assist  at  the  XI  Colloquium  on  "Protides  of  the  Biological 
Fluids"  at  Bruges,  Belgium,  May,  1963,  and  to  address  it  on  topic 
of  choice. 

Dr.  Roy  Repaske 

Elected  Vice-chairman,  General  Division,  American  Society  for  Microbiology. 

Invited  to  be  the  Principal  Lecturer  in  bacteriology  for  a  six  weeks  summer 

course  for  superior  high  school  students.  The  course  will  be  sponsored 

by  the  University  of  Michigan  at  Interlochen  Academy,  Interlochen, 
Michigan. 

Appointed  member  of  the  U.S.  Civil  Service  Commission  Panel  on  Microbiology. 

Appointed  member  of  the  Editorial  Committee,  NIAID. 
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PHS-NIH 
Summary  Statement 
Laboratory  of  Infectious  Diseases,  NIAID 
Administrative  Office 
Calendar  Year  1962 

Dr.  Wal lace  P.  Rowe 

Appointed  chairman  of  Papovavirus  Study  Section  of  Viral  Nomenclature 
Subcommittee  of  International  Committee  on  Microbial  Nomenclature. 

Invited  speaker,  faculty  seminar,  Southwestern  Medical  School,  Dallas, 
October,  1962. 

Dr.  Francis  R.  Abinanti 

"Newer  Knowledge  of  Animal  Tumor  Viruses"  -  presented  at  Southern  Branch 
A.P.H.A.,  Roanoke,  Virginia,  May,  1962. 

"Studies  of  Animal  Viruses  with  Particular  Reference  to  Para-I nf I uenza  3 
and  Reovirus  Infections"  -  presented  at  International  Conference  on 
Newer  Respiratory  Disease  Viruses,  Bethesda,  October,  1962. 
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PHS-NIH 

Summary  Statement 

Laboratory  of  Infectious  Diseases,  NIAID 

Administrative  Office 

Calendar  Year  1962 

Dr.  Leon  Rosen 

Invited  speaker,  Conference  on  Comparative  Virology.  New  York  Academy  of 
Sciences,  New  York,  March,  1962. 

Invited  participant.  World  Health  Organization  meeting  on  Comparative 
Virology,  New  York,  March,  1962. 

Invited  speaker.  Seminar  on  the  Epidemiology  and  Prevention  of  certain 
Enteric  and  Respiratory  Virus  Diseases,  International  Children's 
Center,  Paris,  June,  1962. 

Invited  speaker.  Conference  on  Newer  Respiratory  Disease  Viruses,  National 
Institutes  of  Health,  Bethesda,  October,  1962. 

Invited  speaker.  Symposium  on  Rapid  Diagnostic  Virology,  American  Public 
Health  Association,  Miami,  October,  1962. 

Invited  lecturer  in  Epidemiology,  University  of  California  School  of  Public 
Health,  Berkeley,  October,  1962. 

Appointed  lecturer  (Professor)  in  Public  Health,  University  of  Hawaii, 
Honolulu,  Academic  year  1962-1963. 

Invited  speaker.  First  Asian  and  Oceanian  Congress  of  Neurology,  Tokyo, 
October,  1962  (did  not  attend  -  paper  read  by  substitute). 

Invited  speaker.  Symposium  on  Epidemiological  Studies  of  Neurological 
Disorders,  American  Public  Health  Association,  Miami,  1962. 

A  newly  recognized  mosquito  species  from  Tahiti  has  been  named  for 
Dr.  Leon  Rosen  (Culex  Rosen i)  "in  recognition  of  his  important 
contributions  to  the  knowledge  of  the  mosquitoes  of  French  Oceania." 
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PHS-NIH 
Summary  Statement 
Laboratory  of  Infectious  Diseases,  NIAID 
Administrative  Office 
Calendar  Year  1962 

Dr.  Robert  M.  Chanock 

Invited  participant  in  Perspectives  in  Virology  Meeting  III.  February, 
1962,  New  York. 

Organizer  of  symposium  on  Acute  Respiratory  Diseases,  New  York  Academy  of 
Medicine,  February,  1962,  New  York. 

Invited  participant.  Conference  on  Comparative  Virology  sponsored  by  the 
New  York  Academy  of  Sciences,  March,  1962,  New  York. 

Invited  participant  to  informal  conference  of  a  WHO/FAO  group,  March, 
1962,  New  York. 

Invited  to  present  paper  before  the  Danish  Pathological  Society,  Copenhagen, 
Denmark,  April,  1962. 

Invited  lecturer  at  the  Boerhaave  Conference  on  Respiratory  Virus  Diseases, 
April,  1962,  Leiden,  Holland.  Presented  papers  on  mycoplasma  and 
RS  viruses.  Organizer  of  WHO  symposium  on  Mycoplasma,  April,  1962, 
Leiden,  Hoi  land. 

Invited  speaker  in  symposia  series  at  the  Naval  Medical  Research  Institute, 
May,  1962,  Bethesda,  Maryland. 

Invited  participant  to  Conference  on  Molecular  Biology  of  PPLO.  Presented 
paper  on  Biology  of  Eaton  Mycoplasma,  June,  1962,  Storrs,  Connecticut. 

Member  of  Sub-committee  on  Nomenclature  of  Myxovi ruses  of  the  8th  Inter- 
national Congress  of  Microbiology,  August,  1962,  Montreal,  Canada. 

Invited  speaker  at  weekly  conference  on  Infectious  Diseases,  October,  1962, 
University  of  Maryland,  Baltimore,  Maryland. 

Invited  speaker,  international  Conference  on  Newer  Respiratory  Disease 

Viruses,  Presented  two  papers,  one  on  para-inf I uenza  virus,  and  one 
on  mycoplasma,  October,  1962,  Bethesda,  Maryland. 

Invited  speaker,  American  Academy  of  Pediatrics,  October,  1962,  Chicago, 
1 1  I i  no  i  s . 
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PHS-NIH 
Summary  Statement 
Laboratory  of  Infectious  Diseases,  NIAID 
Administrative  Office,  NIAID 
Calendar  Year,  1962 

Dr.  Helen  V.  Coates 

Invited  speaker  at  the  Armed  Forces  Epidemiology  Board  meeting,  March, 
1962,  Bethesda,  Maryland. 

Invited  to  attend  International  Conference  on  Newer  Respiratory  Disease 
Viruses,  October,  1962,  Bethesda,  Maryland. 

Dr.  Maurice  A.  Mufson 

Invites  speaker.  Annual  meeting  American  Thoracic  Society,  Miami  Beach, 
Florida  -  "Primary  Atypical  Pneumonia." 

Invited  participant  Conference  on  the  Molecular  Biology  of  the  Pleuro- 
pneumonia- I  i  ke  Organisms,  June,  1962,  Storrs,  Connecticut. 

Invited  speaker,  St.  Barnabas  Hospital  Medical  Center,  Symposium  on  Virus 
Diseases,  Newark,  New  Jersey,  March,  1962  -  "Newer  Respiratory 
Viruses." 

Dr.  Karl  M.  Johnson 

Invited  speaker  at  the  Boerhaave  Conference  on  Respiratory  Virus  Diseases, 
April,  1962,  Leiden,  Holland. 

Invited  speaker.  International  Conference  on  Newer  Respiratory  Disease 
Viruses,  October,  1962,  Bethesda,  Maryland. 
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1.  Infectious  Diseases 

2.  Medical  &  Physiological 

Bacteriology 

3.  Bethesda,  Md. 


Part  A. 


Project  Title:  Studies  on  Cellular  and  Cell-Free  Staphy- 

lococcal Penicillinase. 

Principal  Investigator:   Dr.  Arthur  K.  Saz 

Other  Investigators:      None 

Cooperating  Units:       None 

Man  Years  (calendar  year  I962) 
Total:  1V12 

Professional:     6/l2 
Other:  8/l2 

Project  Description: 

Objectives; 

To  purify  and  study  penicillinase  from  penicillin-resistant  staphy- 
lococci. To  study  the  ecological  significance  of  penicillinase  to  organisms. 
To  study  Inhlhition  and  stimulation  of  penicillinase  activity. 

Methods  employed: 

Isolation  and  purification  of  cell-free  penicillin  from  staphylo- 
coccal cells  hy  standard  biochemicEil  techniques.  Meas\irement  of  penicil- 
linase activity  manometrlcally  and  iodometrically. 

Major  findings: 

There  have  been  no  major  findings  on  the  problem  during  the  past 
year.  Thus  far  no  cyclic  peptide  tested  other  than  Homogramlcldln  S  is 
subject  to  penicillinase  attack.  Since  there  Is  only  1  mg  of  Homogramlcldln 
S  available  to  us,  it  has  been  necessary  to  be  absolutely  certain  that  ana- 
lytical methods  for  the  determination  of  the  locus  of  activity  of  penicil- 
linase on  this  compound  are  exact  and  precise.  The  past  year  has  been  de- 
voted to  the  methodology  and  refinements  of  techniques  in  use.  At  the 
moment  we  know  where  penicillin  doesn't  attack,  but  not  where  it  does. 

Purification  of  the  enzyme  remains  difficult.  Numerous  approaches 
have  been  tried  to  no  avail. 

Part  B  included.  '*  '^ 


Serial  No.  NIAID  60 


Significance  to  bio-medicaLl  research  and  the  program  of  the  Institute: 

The  work  reported  above  represents  the  first  demonstration  of  peni- 
cillinase activity  against  compounds  structurally  unrelated  to  penicillin. 
An  \mderstanding  of  the  true  nattire  and  function  of  this  enzyme  is  of 
value  to  a  rational  approach  to  the  problem  of  therapy  of  penicillin-re- 
sistant staphylococcal  infections.  Inhibition  of  penicillinase  activity 
is  of  obvious  importance  to  this  program. 

Proposed  course  of  pro.iect: 

1.  To  p\irlfy  penicillinase  further  and  to  study  its  properties. 
2.  To  continue  the  search  for  an  effective  inhibitor.  Animal  studies 
will  be  used  as  indicated.   3«  To  determine  locus  at  which  penicillinase 
attacks  the  cyclic  peptide.   4.  To  collect  vaxious  cyclic  peptides  for 
farther  testing  as  Inhibitors  of  bacterial  growth  and  as  substrates  for 
penicillinase . 
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Serial  No.  NIAID  60 

Part  B.  included.   Honors,  Awards,  and  Publications 

PulDllcations  other  than  abstracts  from  this  project: 

Saz,  Arthur  K.:   Partial  chapter  entitled  "Modes  of  Action  of  Antibiotics", 
The  Actinomycetes,  Vol.  Ill,  Antibiotics  of  Actinomycetes,  Selman  A. 
Waksman  and  Hubert  A.  Lechevalier,  Williams  and  Wilkins  Co.,  Baltimore, 

1962. 
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PHS-NIH 
Individual  Project  Report 
Calendar  Year  I962 


Part  A. 


Project  Title:  Antibiotic  Activity  of  Sea  Water 

Principal  Investigator:  Arthur  K.  Saz 
Other  Investigators:     None 


Cooperating  Units: 


Woods  Hole  Oceanographic  Institution 
Woods  Hole,  Massachusetts 


Man  Years  (calendar  year  I962) 
Total:  12/12 

Professional:        6/l2 
Other:  6/l2 

Project  Description: 

Objectives: 

To  investigate  the  reported  antibiotic  activity  of  sea  water.  To 
isolate  and  identify  from  sea  water  the  conipotmds  active  against  Gram  posi» 
tive  organisms  and  particvilarly  penicillin-resistant  staphylococci. 

Methods  employed: 

Treatment  of  sea  water  by  various  methods  (extraction,  chromatography, 
electrophoresis)  in  order  to  isolate  inhibitory  factors  present.  Standard 
bacteriological  techniques. 

Major  findings: 

Two  significant  observations  have  been  made  during  the  past  year. 
From  the  point  of  view  of  technique,  it  had  heretofore  been  exceedingly 
troublesome  to  rid  concentrated  sea  waters  of  the  indigenous  microbial 
papulation.  As  one  concentrated  the  waters,  the  associated  organisms  were 
simultaneously  concentrated.  When  such  treated  waters  were  employed  ex- 
perimentally, the  marine  forms  frequently  grew  out  in  such  numbers  as  to 
make  difficult  the  scoring  of  staphylococci  and  other  added  organisms 
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which  were  being  affected  by  the  sea  waters.  Filtration  through  the 
various  porcelain,  glass  and  clay  filters  removed  the  active  fraction. 
It  was  fortunately  established  that  filtration  through  Millipore  HA 
filters  removed  all  Indigenous  organisms  and  left  intact  the  antistaphy- 
lococcal  activity.  Experiments  now  are  clear-cut  and  simple  to  score. 
An  outgrowth  of  the  above,  of  course,  is  the  possibility  that  the  active 
factor  can  be  purified  by  adsorption  onto  the  various  filter  materials 
which  removed  activity.  This  is  \mder  investigation. 

Perhaps  more  important,  definitive  evidence  is  now  at  hand  as  to  the 
type  of  macromolecular  compound  which  causes  the  antistaphylococcal  ac- 
tivity. As  indicated  in  last  year's  report,  since  the  substance  is  present 
in  such  extremely  low  concentrations  in  sea  water,  it  has  not  been  possible 
to  process  sufficient  amounts  of  sea  water  to  secure  enough  material  for 
analysis.  Accordingly,  various  degradatlve  enzymes  were  used  in  the  hope 
that  some  of  these  would  cause  a  decrease  in  activity  as  a  result  of  hy- 
drolysis of  the  macromolecule .  This  would,  of  course,  then  give  informatinn 
as  to  the  nature  of  the  active  molecule.  It  is  now  well-established  as  a 
result  of  such  experiments  (using  20  different  enzymes)  that  the  activity 
resides  in  a  lipid  moiety,  probably  a  lipoprotein.  This  is,  to  our  knowledge, 
except  for  a  few  steroids,  the  first  time  an  antibiotic-like  material  of  this 
nature  has  been  isolated.  The  fact  that  the  factor  is  active  against  only 
gram-positive  organisms  and  in  particular  against  penicillin-resistant  staphy- 
lococci lends  significance  to  this  work.  As  an  operational  hypothesis,  we 
assume  the  lipid  is  active  on  gram-positive  cell  wall  synthesis  or  stability; 
experiments  will  be  designed  to  test  this.  Further,  by  gas  chromatographic 
means,  assuming  we  can  devise  a  method  for  the  handling  of  large  volumes  of 
sea  water  in  situ,  we  will  attempt  to  secure  information  on  the  formula  of 
the  lipid I 
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Publications  other  than  abstracts  from  this  project: 

Saz,  Arthur  K.,  Watson,  Stanley,  Brown,  Sarah  R.,  and  Lowery,  Dolores  L.: 
AntimicrolDial  Activity  of  Marine  Waters.  I  Macromolecular  Nature  of 
Antistaphylococcal  Factor.   Oceanography  and  Limnology.  In  press 

(Jan. 1963) 

Saz,  Arthur  K.:   Antihiosis  in  Sea  Water.   Oceanus.  In  press 
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Part  A. 


Project  Title:       The  electron  transport  system  in  an  auto- 
trophic hydrogenomonad 

Principal  Investigator:   Dr.  Roy  Repaske 

Other  Investigators:      None 

Cooperating  Units:       None 

Man  Years:   calendar  year  I962 
Total:  27/12 

Professional:      I2/12 
Other:  15/12 

Project  Description: 

Objectives: 

This  research  project  has  as  its  object  the  identification  of  in- 
dividual enzymes  and  intermediary  cofactors  which  are  operative  in  the 
electron  transport  system  of  Hydrogenomonas  eutrqpha.  The  findings  may 
he  applicable  in  part  to  mitochondrial  systems  and  provide  important  clues 
about  the  electron  transport  sequence  in  these  particiolate  structiires. 
The  long  range  plan  will  include  an  investigation  of  the  energy-yielding 
reactions  coupled  to  electron  transport. 

Methods  employed: 

The  methods  employed  are  those  used  for  the  fractional  separation  of 
enzyme  proteins.  These  include  the  standard  methods  together  with  modifi- 
cations and  various  innovations  whose  suitability  is  empirically  determined. 
Typical  techniques  include  selective  protein  percipitation  (by  ammonium 
sulfate  or  alcohol),  gel  adsorption  and  elution  (on  calcium  phosphate,  zinc 
hydroxide  and  aluminca  cY  gels)  and  chromatography  (on  DEAE,  etc.  columns). 

Major  findings: 

The  second  major  enzymatic  step  in  hydrogen  oxidation,  i.e.  the  oxida- 
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tion  of  reduced  dlphosphopyridine  nucleotide  (DEM),  was  investigated. 
Originally  large  quaxitities  of  enzyme  protein  were  needed  to  demonstrate 
the  oxidation  of  reduced  DPN  in  air.  However,  it  was  discovered  that 
vitamin  K_  (menadione)  participated  in  this  reaction,  and  caused  a  many- 
fold  increase  in  the  rate  of  oxidation  of  reduced  DPN.  The  enzyme,  which 
we  have  called  DPKH  menadione  reductase,  shows  a  partial  requirement  for 
flavin  mononucleotide.  The  properties  of  the  crude  enzyme  have  "been  de- 
termined. To  date  the  enzyme  has  "been  purified  5  to  6  fold  by  heat  treat- 
ment followed  "by  adsorption  and  elution  from  zinc  hydroxide  gel. 

Significance  to  bio-medical  research  and  the  program  of  the  Institute: 

The  oxidation  of  nutrients  by  oxygen,  a  biochemical  process  shared 
by  n.n  oxygen  requiring  organisms,  simultaneously  yields  energy  in  the 
form  of  heat  in  an  uncoupled  system  or  in  the  chemical  form  of  ATP  if  phos- 
phorylation is  coupled  to  oxidation.  ATP  is  required  for  the  synthesis  of 
new  cell  material.   Thus  only  in  a  coupled  system  does  oxidation  provide 
appropriate  "chemical  energy"  needed  for  cell  growth  and  repair. 

Hydrogenomonads  are  unique  organisms  which  obtain  energy  for  auLl  of 
their  life  processes  through  the  oxidation  of  hydrogen  gas  in  the  presence 
of  oxygen;  in  contrast,  animal  cells  and  most  bacteria  oxidize  organic  sub- 
stances for  energy.  Although  the  immediate  substance  oxidized  by  hydro- 
genomonads is  different,  biochemical  studies  in  the  past  have  demonstrated 
that  a  common  denomdnator  exists  for  basic  biochemical  processes  in  all 
organisms.   This  well  documented  concept  of  comparative  biochemisty  is 
the  rationale  for  investigating  a  common  biochemical  reaction  in  any  orga- 
nism which  yields  an  enzyme  preparation  most  amenable  to  study. 

In  most  organisms  studied,  the  electron  transport  system  which  mediates 
oxidation  is  associated  with  particulate  elements  of  the  cell  and  many  of 
the  enzymes  involved  can  not  be  solubilized  and  purified  as  soluble  enzymes. 
The  same  difficiolty  exists  in  regard  to  rome  of  the  cytochromes.  Hydxogeno- 
monas  eutropha  on  the  other  hand  has  a  partiaJLly  soluble  electron  transport 
system  and  preliminary  studies  indicate  only  one  cytochrome  participates  in 
these  reactions.   For  these  reasons  it  is  felt  that  some  limitations  asso- 
ciated with  other  systems  may  not  exist  in  the  H.  eutropha  system. 

Proposed  course  of  project: 

The  immediate  objective  is  to  increase  the  piority  of  DPMH  menadione 
reductase  to  determine  the  characteristics  and  properties  of  the  enzyme  in 
a  highly  putified  state.  In  achieving  this  objective  we  hope  also  to  ob- 
tain the  enzyme  free  from  other  enzymes  in  the  enzymatic  sequence  (elec- 
tron transport  system)  under  study.  It  is  our  aim  to  purify  and  isolate 
each  of  the  electron  transport  enzymes  in  turn  to  provide  the  ultimate 
evidence  that  all  of  these  enzymes  acting  in  concert  are  responsible  for 
the  complete  event  observed  in  whole  cells,  i.e.  the  oxidation  of  hydro- 
gen gas  by  oxygen. 
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Paxt  B.   Honors,  Awards,  and  Piiblicatlons 

Publications  other  than  abstracts  from  this  project: 

Repaske,  R,:  The  electron  transport  system  of  Hydrogenomonas  eutropha. 
I.  UPW  reduction  by  hydrogen.  J.  Biol.  Chem.  227,  1351- 
1355,  1962. 

Repaske,  R.:  Nutritional  requirements  for  Hydrogenomonas  eutropha. 
J.  Bacteriology,  8^,  4l8-422,  19627 


Honors  and  awEirds  relating  to  this  project: 

Elected  Vice-chaimian,  General  Division,  American  Society  for  Microbiology. 

Invited  to  be  the  Principal  Lecturer  in  bacteriology  for  a  six  weeks  summer 
course  for  superior  high  school  students.  The  course  wiH  be  sponsored 
by  the  University  of  Michigan  at  Interlochen  Academy,  Interlochen, 

Michigan. 

Appointed  member  of  the  U.S.  Civil  Service  Commission  Panel  on  Microbiology. 
Appointed  member  of  the  Editorial  Committee,  NIAID 
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Part  A. 


Project  Title:   Biochemical  studies  on  staphylococcal  cell  walls. 
Principal  Investigator:   Dr.  Eskin  HuTf 
Other  Investigators:      None 
Cooperating  Units:       None 
Man  Years  (calendar  year  I962) 


Total: 

24/12 

Professional: 

12/12 

Other: 

12/12 

Project  Description: 

OTjjectives: 

A  study  of  the  differences  in  physical  behavior  and  chemical  composi- 
tion of  cell  walls  ohtained  from  penicillin-sensitive  and  -resistant  S. 
aureus  has  heen  carried  out  with  the  hope  that  an  understanding  of  the  bio- 
chemical mechanisms  involved  in  the  formation  of  S^.  aureus  cell  walls  and 
the  manner  in  which  penicillin  affects  this  synthesis  would  help  in  the  un- 
derstanding of  the  mechanism  of  antibiotic  resistance  in  these  organisms. 
Specific,  immediate  goals  have  been  to  develop  rapid  methods  for  the  prepa- 
ration and  analysis  of  native  staphylococcal  cell  walls,  meas\irement  of  the 
amount  of  teichoic  acid  present  in  these  walls  under  various  conditions  of 
normal  and  inhibited  growth,  and  examination  of  the  homogeneity  and  chemical 
structure  of  teichoic  acid  extracted  from  walls. 

Methods  employed: 

Growth  of  S.  aureus,  harvesting,  and  disintegration  of  the  cells  with 
glass  beads  in  the  Nossal  shaJser  as  well  as  washing  of  the  cell  walls  has 
been  described  in  the  I96I  annual  report.  Removal  of  the  last  traces  of 
viable  organisms  and  reduction  of  the  contribution  of  ribonucleic  acid 
phosphate  to  the  total  phosphate  content  from  6^  to  1^  has  been  achieved  by 
sucrose  gradient  fractionation.  In  this  procedure  a  wall  preparation  is 
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placed  on  top  of  a  5  to  40^  sucrose  gradient,  sedlmented  35  minutes  at 
i<-300  times  gravity,  the  middle  zone  removed,  and  washed  to  remove  sucrose. 

A  new  technique  for  the  analysis  of  the  equilibrium  flotation  pattern 
of  cell  walls  in  a  density  gradient  has  been  developed.  In  this  method 
walls  are  placed  in  a  centrifuge  tube  in  a  density  step-gradient,  centrl- 
fuged  for  2  to  4  hoiirs,  and  hydraulically  raised  into  an  optically  polished 
cell.  The  suspended  walls  are  then  photographed  after  illumination  with  in- 
direct light.  Chemical  analyses  of  walls  for  nucleic  acids,  total  phosphate, 
and  hexosamine  have  been  carried  out  with  standard  techniques. 

Teichoic  acid  was  extracted  from  purified  S.  aureus  walls  by  treatment 
at  37°  C  for  varying  times  with  trichloracetic  acid,  and  purified  by  chroma- 
tography on  dextran  gels  (Sephadex  G-25  and  G-75).  In  addition  to  the  as- 
says carried  out  on  whole  walls  teichoic  acid  was  tested  for  color  in  the 
ninhydrin  reaction,  and  W-acetylhexosamlne  released  izpon  treatment  with  an 
enzyme  preparation  from  Helix  pomatia. 

Major  Findings: 

Continued  attempts  to  prepare  purified  S.  aureus  cell  walls  have  been 
carried  out.  In  J   preparations  of  walls  each  9-'tiines  washed  with  distilled 
water  and  in  3  other  preparations  utilizing  the  sucrose  density- gradient 
technique  the  phosphorus  content  was  respectively  2.56  _  O.lfo   and  2.73 
0.01^  of  the  dry  weight  of  the  walls.  Based  on  these  figures  for  phos- 
phorus content  and  our  estimate  of  teichoic  acid  composition  (that  is: 
0.75  W-acetyl  glucosamine,  1.0  alanine,  and  1.0  ribitol  per  mole  of  phos- 
jtiate)  it  can  be  calculated  that  teichoic  acid  represents  35^  snd   38^  of 
the  dry  weight  of  the  walls  for  9-times  washed  and  gradient -separated  walls 
respectively.  If  one  assumes  a)  the  walls  are  composed  of  only  teichoic 
acid  of  the  above  composition  and  of  muramic  peptide  (that  is:  muramyl- 
alanyl-glutamyl-lysyl-alanine),  b)  each  m\iramic  peptide  is  cross  linked 
by  both  a  5  glycine  unit  chain  and  an  N-acetylglucosamine  unit  and,  c)  there 
are  3  ribitol  phosphate  groups  per  2  muramic  peptides,  then  one  can  calculate 
a  phosphorus  content  of  2.63^.  This  value  is  close  to  the  observed  values 
suggesting  that  the  above  may  serve  as  a  useful  model  for  further  studies. 

An  extensive  study  has  been  made  of  the  use  of  density  gradients  for 
flotation  of  staphylococcal  walls.  Methods  have  been  worked  out  whereby 
the  pattern  of  distribution  in  a  density  gradient  of  0.1  to  3*0  milligrams 
of  walls  can  be  established  in  2  hours  with  a  high  degree  of  reproducibility 
and  with  no  further  change  in  2k  hours.  When  walls  were  reisolated  from 
such  a  gradient  it  was  observed  that  there  was  no  loss  of  phosphate  (indi- 
cating no  extraction  of  teichoic  acid)  and  no  change  in  the  phosphate  to 
hexosamine  ratio. 

New  methods  have  been  developed  for  handling  density  gradients  and 
for  photographing  the  pattern  of  distribution  of  cell  walls  in  a  density 
gradient.  Using  these  techniques  it  has  been  possible  to  show  that  walls 
prepared  by  means  of  distilled  water  washing  consisted  of  several  major  com- 
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ponents  of  different  density.  V/hen  sucrose  density- gradients  were  used 
to  purify  walls  only  one  major  and  one  minor  component  were  observed. 
Treatment  of  walls  with  trichloracetic  acid  under  conditions  which  re- 
move teichoic  acid  resulted  in  a  considerable  change  in  density.  These 
observations  suggested  that  a  careful  study  of  the  distribution  pattern  of 
staphylococcal  cell  walls  in  density  gradients  mi^t  reveal  differences  in 
wall  composition  associated  with  age  of  culture,  strain  of  organism,  and 
degree  of  resistance  to  antibiotics.  It  was  observed  that  whole  supernatant 
fluid  from  Nossal  disintegration  could  be  run  in  a  density  gradient  with 
reproducible  wall  patterns  without  initial  removal  of  protein  and  nucleic 
acid  etc.  from  the  preparation.  This  then  allows  a  rapid  examination  of 
walls  after  rupture  of  the  bacterium  without  initial  purification.  Prelimi- 
nary findings  have  been  obtained  by  the  use  of  this  method.  Two  penicil- 
lin-resistant strains  of  S .  aureus  have  been  compared  to  a  penicillin-sensitive 
strain  using  such  a  crude  filtrate  from  a  Nossal  shaker.  The  patterns  ob- 
tained indicated  two  major  components  in  the  resistant  strains  and  one  ma- 
jor and  one  minor  component  in  the  sensitive  strain.  An  examination  of 
the  chemical  differences  of  these  density  differing  components  is  in  pro- 
gress. 

Studies  have  been  continued  on  the  pxirification  of  teichoic  acid.  Al- 
though teichoic  acid  appeared  to  be  heterogeneous  when  chromatographed  on 
dextran  gel  (Sephadex  G-75)  in  an  initial  experiment,  three  subsequent  sepa- 
rations showed  no  evidence  of  heterogeneity.  In  one  of  these  runs,  a  study 
was  made  of  the  relative  amounts  of  total  phosphate,  free  amino  groups  (by 
ninhydrin  color  reactirm),  and  total  hexosamine  after  acid  hydrolysis.  The 
ratios  of  these  materials  remained  constant  thro\ighout  the  teichoic  acid 
fractions.  In  addition,  when  fractions  from  the  initial  and  final  portions 
of  the  teichoic  acid  peak  were  recombined  and  rim  again  on  the  same  column 
they  came  off  in  a  single  symmetrical  peak;.  It  was  further  observed  that 
teichoic  acid  extracted  in  the  first  2  hours  of  treatment  with  trichloro- 
acetic acid  migrated  identically  with  that  extracted  in  the  2  to  3«3  hour 
period.  This  evidence  wotild  suggest  that  teichoic  acid  from  the  cell  walls 
of  this  strain  of  S .  aureus  is  of  one  and  only  one  molecular  species.  Treat- 
ment of  teichoic  acid  purified  on  Sephadex  G-75  with  an  enzyme  preparation 
from  Helix  pomatia  resulted  in  a  liberation  of  58^  of  the  total  hexosamine 
as  N-acetylglucosamine .  This  enzyme  was  found  to  have  a  low  pH  optimum  of 
3.6  when  acting  on  teichoic  acid  as  compared  to  the  optimum  of  pH  k,6   re- 
ported in  the  literature  for  the  activity  of  this  enzyme  on  methyl  and 
phenyl  N-acetylglucosamine.  The  specificity  of  this  enzyme  preparation 
toward  or-  and  P-  methyl  N-acetyl  glucosamine  has  not  been  tested  and  awaits 
completion  of  the  preparation  of  these  two  substrates  now  being  carried  out. 

Significance  to  bio-medical  research  and  the  program  of  the  Institute: 

The  cell  wall  and  associated  extracellular  material  is  the  site  of  all 
initial  host-parasite  interactions  either  with  the  bacterium  as  host  in 
phage  attack  or  as  a  parasite  in  the  case  of  bacterial  infection.  The  na- 
ture of  the  cell  wall  and  associated  membrane  is  intimately  related  to  the 
permeability  of  nutrients  and  antibiotics  into  the  bacterium.  It  is  very 
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prolDable  that  an  understanding  of  the  nature  of  the  mechanisms  of  'biosyn- 
thesis of  their  cell  walls  is  inseparahle  from  aa  understanding  of  the  na- 
ture of  the  resistance  of  certain  staphylococci  to  penicillin  and  other 
antihiotics . 

In  view  of  the  ahove,  it  is  su37prising  that  only  a  few  lahoratories 
have  devoted  a  full  time  effort  to  their  study.  For  this  reason  it  was 
only  quite  recently  that  an  entirely  new  class  of  phosphate-containing  wall 
compounds,  the  teichoic  acids,  were  discovered  hy  Baddiley  et  aJ..  to  occur 
in  a  wide  variety  of  "bacteria.  These  teichoic  acids  account  for  from  30  to 
40^  of  the  dry  weight  of  cell  walls  of  S.  aureus .  In  spite  of  this  large 
contribution  of  teichoic  acid  to  the  structure  of  cell  walls  there  are  as 
yet  only  a  few  publications  dealing  with  the  teichoic  acid  composition  in 
a  few  strains  of  S.  aureus.  The  exact  struct\ire  of  teichoic  acid  is  not 
known.  As  yet  no  in  vitro  system  has  heen  obtained  for  the  biosynthesis 
of  teichoic  acid  and  little  is  known  ahout  the  manner  in  which  this  polymer 
of  ribitol  phosphate  or  whole  cell  wall  is  made  biosynthetlcally.  Because 
of  the  absence  of  good  procedures  for  the  preparation  of  undegraded  cell 
walls  up  until  the  present  it  has  not  "been  possible  to  approach  a  study  of 
the  relative  amounts  of  teichoic  acid  and  muramic  peptide  present  in  cell 
wall.  Although  it  has  been  demonstrated  that  penicillin  stops  the  synthe- 
sis of  cell  wall  peptides  without  an  affect  on  the  synthesis  of  intracel- 
lular protein,  it  is  not  known  what  affect  penicillin  has  on  the  synthesis 
of  cell  wall  polyribitol  phosphate. 

A  reasonable  approach  to  an  understanding  of  the  manner  in  which  cell 
wall  synthesis  is  affected  by  penicillin  seems  to  be  a  study  of  the  biosyn- 
thesis and  chemistry  of  the  phosphate  compounds  of  staphylococcal  cell  walls, 

Proposed  course  of  project: 

A  continued  comparative  study  of  the  patterns  of  distribution  in  a  den- 
sity gradient  and  chemical  compositions  of  cell  walls  from  various  strains 
of  S.  aureus  of  differing  degrees  of  resistance  to  antibiotics  and  at  dif- 
ferent stages  of  growth  is  planned.  In  particular  attempts  will  be  made  to 
determine  chemical  differences  in  the  two  major  wall  fragments  found  in  some 
strains  of  S.  aureus .  In  the  future,  a  study  of  the  pathway  of  biosynthesis 
of  the  cell  wall  is  planned.  These  questions  are  being  pursued  in  penicil- 
lin-sensitive and  -resistant  S.  aureus. 
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Project  Title:  Eon-specific  Immimity  Associated  with  Serum 
Siderophilin  and  the  Iron  Metabolism  of  both 
Pathogen  and  Host. 

Principal  Investigator:   I>r.  Arthtir  L.  Schade 

Other  Investigators:      Dr.  Theodore  S.  Theodore 

Cooperating  Units:       None 

Man  Years  (calendar  year  I962) 

Total  10/12 

Professional         5/l2 
other  5/12 

Project  Description 

Objectives: 

To  investigate  the  changes  in  the  growth  and  metabolism  of 
Staphylococcus  aureus  and  other  selected  pathogens  as  effected  by  the 
restriction  of  nutritional  iron  mediated  through  the  naturally  occurring 
iron-chelators,  siderophilin  and  conalbumin;  and  to  investigate  both 
qualitatively  and  quantitatively  the  production  by  Staphylococcus  aureus 
of  diffusible  substances  (toxins,  coaguLase,  hyaluronidase )  in  response 
to  levels  of  serum  iron  in  association  with  concentrations  of  sider- 
ophilin as  they  occur  in  normal  and  pathological  states  of  the  animal 
host;  to  investigate  the  contribution  of  blood  serum  siderophilin  to 
the  natural  resistance  of  the  host. 

Methods  employed; 

Bacterial  and  culture  procedures  in  specially  de-ironized 
media;  spectrophotometries  chromatographic,  and  radioisotopic  methods; 
metabolic  ajid  enzymatic  analytical  procedures;  and  methods  particularly 
suited  to  estimation  of  iron  chelated  either  to  siderophilin  or  conal- 
bumin  axid  to  their  relative  unsaturations . 
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Ma,1or  Findings: 

For  the  last  six  months  of  I961  and  the  first  nine  months  of  this 
year,  I962,  time  and  effort  has  been  eniployed  to  obtain  a  suitable  pro- 
fessional investigator  to  fill  the  vacancy  left  by  both  Dr.  Shug  and 
Dr.  Roberts,  vho  had  been  engaged  in  this  project.  The  poor  competitive 
position  of  NIH  in  the  scientific  labor  market  hindered  ouir  efforts.  We 
are  now  fortunate  to  have  Dr.  Theodore,  as  a  Staff  Fellow,  since  mid- 
September.  He  has  reviewed  all  data  on  which  our  previously  reported  ob- 
servations are  based,  has  been  made  familiar  with  the  proced\ires  peculiar 
to  this  project,  has  carried  out  experiments  confirmatory  of  the  signifi- 
cant conclusions  th\is-far  reached  and  is  proceeding  well  to  further  in- 
vestigation. It  is  our  intention  that  Dr.  Theodore,  in  the  coming  year, 
assume  increasing  responsibility  for  the  prosecution  of  this  project. 

Significance  to  bio-medical,  research  and  the  program  of  the  Institute: 

The  study  of  the  naturally  occunring  iron-chelating  serum  protein, 
siderophilin,  contributes  to  our  understanding  of  the  non-specific  im- 
munity mechanism  available  to  humans  for  protection  against  microbial 
infection.  Investigation  of  the  qualitative  and  quantitative  effects  of 
siderophilin  on  the  growth  and  metabolism  of  the  pathogen  Staphylococcus 
avireus  will  provide  useful  information  on  the  pathogenicity  of  this  bac- 
terium especially  under  conditions  closely  approximating  in   vivo  condi- 
tions. 

Proposed  Course  of  Project: 

We  plan  to  continue  o\ir  investigation  of  the  growth,  metabolism  and 
enzymatic  capabilities  of  S.  aureus  when  grown  under  conditions  approxi- 
mating the  in  vivo  state  with  especial  regard  to  the  effect  of  different 
serum  iron-saturation  levels  on  such  characteristics.  Emphasis  will  also 
be  placed  upon  the  biochemical  mechanisms  by  which  iron  controls  the 
overall  metabolism  of  the  organism.  As  opportimity  permits,  we  wish  to 
investigate  the  production  of  diffusible  substances  by  S.  aureus  grown  in 
serum  at  high  and  low  iron  levels  and  to  test  such  cells  for  possible 
differences  in  their  resistance  to  antibiotics  and  phagocytosis. 
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Project  Title:  Biochemistry  of  the  acquisition  of  iron  by 
mammalian  tiss\:ies  as  mediated  by  the  iron- 
binding  protein,  s  iderophilin. 

Principal  Investigator:   Dr.  Arthur  L.  Schade 

Other  Investigators:      None 

Cooperating  Units:       None 

Man  Years  (calendar  year  I962) 


yotal 

25/12 

Professional 

7/12 

Other 

18/12 

Project  Description: 

Objectives:   To  investigate  the  mechanism  by  which  mammalian 
tissues  acquire  from  serum  siderophilin  the  iron  required  for  normal 
growth  and  function  and  to  study  the  effect  of  physiological  conditions 
upon  this  exchange. 

Methods  Employed:   Hematological  procedures,  radioactive  tracer 
techniques,  manometric  techniques  and  immunologic  analyses. 

Major  Findings:   The  major  findings  of  this  year's  investigations 
are  summarized  under  three  headings: 

(a)  extensions  of  chemical  knowledge  of  the  iron-siderophilin 
complex  and  factors  which  may  be  significant  for  obtaining  'native'  iso- 
lated protein. 

1.   When  iron  and  iron-free  siderophilin  are  mixed  and  neu- 
tralized by  NHo  in  a  C02-fi'ee  atmosphere,  no  colored  complex 
with  a  maximum  absorption  peak  at  A.465  is  produced.  Upon 
introduction  of  carbon  dioxide,  the  colored  complex  forms. 


Part  B  included. 
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This  resTolt  confirms  an  earlier  observation  -which  has  been 
broiight  into  controversy.  Further  investigation  is  needed 
to  establish  with  certainty  the  exact  ratio  of  C0_  to  Fe 
bound. 

2.  Absorption  ciirves  from  X.36O  to  X600  of  siderophilin 
saturated  with  iron  at  25,  50,  and  100^  levels  show  no 
shift  in  the  position  of  maximum  absolution  but  only  changes 
in  the  heights  of  the  peak  at  Xk6^   mix  corresponding  to  the 
percentages  of  iron  saturaticai.  This  result  is  strong  evi- 
dence for  the  formation  and  existence  of  only  one  iron- 
siderophllin  complex  of  two  atoms  of  iron  per  molecule  of 
protein. 

3.  In  the  isolation  of  siderophilin  from  serum,  rivanol 
(2-ethoxy-6,9-dlamino-acridinlactate)  is  often  used  to  pre- 
cipitate the  protein.  Since,  to  date,  no  isolated  sider- 
ophilin has  as  yet  been  found  to  equal  the  physiological  iron- 
donating  qualities  of  the  protein  in  serimi,  studies  were  made 
on  the  possible  adverse  effects  of  rivanol,  in  qiaantities 
anticipated  as  traces  in  the  end  product,  on  reticulocytes 
and  liver  mince  iron  uptake  from  sera  and  from  isolated 
siderophilin  preparations.  No  interference  by  rivanol  in 
concentrations  as  high  as  10  p.g/ml  was  foimd. 

h.  To  prepare  iron-free  siderophilin,  EETA  is  employed. 

Mere  prolonged  dialysis  is  inadequate  to  remove  traces  of 
EnCA  from  the  usual  end-p2X)duct.  Its  continued  presence 
interferes  with  the  quantitative  iron  sat-uration  of  sider- 
ophilin and  in  the  evaltiation  of  its  iron-donating  capaci- 
ties. To  determine  trace  amounts  of  EHTA  has  been  difficult 
heretofore  but  we  have  developed  an  extremely  sensitive 
method  to  assure  its  absence  from  EDTA-treated  siderophilins. 
The  method  would  be  equal  Ij  applicable  to  other  biological 
materials  where  the  presence  of  this  compound  might  reasonably 
be  expected. 

(b)  biological  and  biochemical  factors  and  their  influence  on  iron 
uptake  by  reticulocytes  and  liver  mince. 

1.     A  protein  component  of  serum,  hemopexin,  has  the  property 
of  binding  free  hemln.  Two  samples  were  available  for  study, 
one  very  low  in  hemln  iron  axid  the  other  hemln-iron  saturated. 
Studies  were  made  to  determine  whether  the  presence  of  either 
one  of  these  forms  modified  in  any  way  the  donation  of  iron 
from  iron  siderophilin  to  reticulocytes  and  to  liver  mince. 
Whether  the  concentration  of  hemln  iron  as  hemopexln-hemin 
complex,  was  in  excess  of  that  of  the  siderophilin  iron  or 
approximately  only  one-fifteenth  as  much,  there  was  no  ef- 
fect of  this  serum  protein  on  iron  uptake  from  siderophilin 
by  the  test  tissues. 
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2.  When  normal  and  neuramlnldase-treated  sera  were  tested 
for  the  ability  of  their  contained  iron-siderophilin  to 
deliArer  iron  to  reticulocytes,  no  differences  were  ohserved. 
Since  siderophilin  as  a  protein  normally  contains  four  sialic 
acid  residues,  these  results  show  that  the  removal  of  sialic 
acid  from  siderophilin  does  not  affect  its  iron-donating 
properties. 

3.  To  determine  whether  different  normal  sera  containing 
the  same  total  concentration  of  siderophilin  and  the  same 
percentage  of  iron-saturation  donated  comparable  amounts  of 
iron  to  a  given  suspension  of  reticulocytes  and  to  the  same 
liver  mince,  we  employed  5  such  sera.  Wo  differences  were 
found  in  the  amounts  of  iron  taken  up  by  the  reticulocytes 
contrasted  to  the  liver  mince  where  differences  up  to  50^ 
were  observed.  Further  investigation  of  the  factors  involved 
in  liver  mince  iron  uptaJ^e  is  required.  A  notable  result  was 
obtained  by  use  of  a  year-old  stored  serum  which  showed  an 
imdimlnished  ability  to  donate  iron  to  reticulocytes  and  liver 
niince  when  compared  to  a  fresh  normal  serum. 

k.         A  study  was  made  of  the  rates  of  iron  uptake  by  reticulo- 
cytes in  heart  blood  drawn  from  3  rabbits  at  intervals  over 
a  twenty-one  day  period.  Six  samples  were  thus  obtained  from 
each  rabbit  following  a  zero  time  specimen  taken  just  prior 
to  removal  of  approximately  kO   ml  of  blood  to  serve  as  the 
erythropoietic  stimulus.  The  resiilts  clearly  demonstrate  the 
greatly  enhanced  iron  uptake  capacity  per  reticulocyte  of 
those  put  into  circulation  in  the  period  2  to  7  days  after  the 
stimulatory  bleeding. 

(c)  development  of  an  immunological  method  for  accurate  determination 
of  small  amounts  of  iron-free  siderophilin  in  certain  pathological  sera. 

The  sera  of  patients  suffering  from  hemochromatosis, 
acute  hepatitis,  pernicious  ajiemia,  or  refractory  anemia 
all  show  diagnostically  high  serum  iron  with  correspondingly 
low  iron- free  siderophilin.  With  the  usual  methods  of  de- 
termination of  iron-free  siderophilin,  accurate  estimations 
of  the  concentration  of  iron-free  siderophilin  is  practically 
precluded.  To  rectify  this  situation  and  to  provide  a  con- 
firmatory nEthod  by  which  the  analytical  data  of  other  pro- 
cedures may  be  checked,  we  have  made  progress  in  devising  a 
simple  and  rapid  immunological  q\iantitative  test  for  the 
amount  of  iron-free  siderophilin  in  any  serum.  By  use  of 
siderophilin-specific  rabbit  antiserum  and  a  known  amount 
of  Fe59-tagged  iron,  it  is  now  possible  to  estimate  with  an 
acc^lracy  of  -  5^  the  actual  amoimt  of  such  siderophilin. 
We  are  confident  that  throtigh  employment  of  antiserum  roughly 
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fractionated  to  remove  the  contained  ral)l)l"b  slderophilin  with 
which  the  iron  of  the  human  slderophilin  can  exchange,  an  ex- 
tremely accurate  method  will  he  realized.  Investigations  will 
he  made  to  this  end. 


Significance  to  hio-medical  research  and  the  program  of  the  Institute: 

The  conditions  of  availahility  of  serum  iron  to  host  tissues  and 
the  mechanism  of  its  transfer  from  slderophilin  are  of  significance 
to  host-parasite  relationships  ohtaining  in  infections.  The  requirement 
for  having  isolated,  physiologically  active  slderophilin  available  in 
quantity  for  clinical  investigation  of  pathological  states  involving  iron 
metabolism  of  either  infecting  agent  and/ or  host  is  evident  and  becoming 
increasingly  pressing.  Knowledge  of  the  chemistry  of  the  iron-protein 
itself  is  meager  and  must  be  augmented  to  assure  application  of  this 
natiiral  1  y-occurring  iron  chelator  in  appropriate  clinical  situations. 


Proposed  course  of  project: 

We  propose  to  continue  our  investigation  of  the  chemistry  of  the 
iron-siderophilin  complex;  to  extend  our  knowledge  of  the  manner  in 
which  various  cells  and  tissues  satisfy  their  iron  reqiiirements  through 
the  intervention  of  iron-siderophilin;  and  to  make  such  applications  of 
our  test  nethods  and  to  improve  them  so  as  to  assure  the  production  afld 
availability  of  adequate  quantities  of  "undenatured"  slderophilin  for 
use  by  clinicians  in  their  investigations. 
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Part  B.  Honors,  Awards  and  Publications 

Publications  other  than  abstracts  from  this  project: 

Schade,  Arthur  L.:   Serum  iron  and  iron -binding  capacity  in  relation 
to  tissue  utilization  or  iron.  Proc.  22nd  Meeting  Assn.  Clinical 
Scientists,  I962.  In  Press. 

Schade,  Arthur  L.:   Methods  for  meas-urement  of  serum  iron  and  iron- 
binding  capacity.  Section  IX,  Manual  of  Procedures,  Clinical 
Pathology  of  Hemoglobin,  Its  Precursors  and  Metabolites.  Assn. 
Clinical  Scientists,  I962.  In  press. 


Honors  and  Awards  relating  to  this  project: 

Invited  to  assist  at  the  XI  Colloquium  on  "Protides  of  the  Biological 
Fluids"  at  Bruges,  Belgium  on  2nd-5th  May  I963  and  to  address  it 
on  a  topic  of  my  choice. 
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Project  Title:  Colifonn  Urinary  Tract  Infections  Re- 

fractory to  Antibiotic  Drug  Therapy 

Principal  Investigator:   Dr.  Arthur  L.  Schade 

Other  Investigators:      Dr.  Wm.  ¥.  S.  Butler 

Cooperating  Units:       None 

Man  Years  (calendair  year  I962) 


Total: 

20/12 

Professional: 

V12 

Other: 

16/12 

Project  Description: 


Ohjectives: 

To  investigate  the  isolation  and  development  of  bacteriophages 
specific  for  in  vivo  antlhlotic-resistant  strains  of  Escherichia  coll  and 
Aerobacter  aerogenesjto  produce  phage  lysates  of  high  titer  and  virulence; 
to  introduce  such  lysates  into  the  urinary  tract  including  the  kidney  pel- 
vis; and  to  follow  the  course  of  the  infection  and  Its  treatment  with  care- 
ful medical  and  urological  supervision. 

Methods  Employed: 

Standard  bacteriological  and  bacteriophage  procedures.  Tvotes- 
sional  urological  methods  for  therapy  of  urinary  tract  infections  with 
patient  care  and  follow-up. 

Major  Findings: 

Ten  patients  with  chronic  urinary  tract  infections,  some  with 
other  pathology  present,  were  treated  with  specific,  virulent  bacterio- 
phage lysates  prepared  against  the  infecting  organisms  isolated  from  the 
urine  samples.  The  patients  were  those  who  had  been  studied  intensively 
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for  other  evidence  of  urologic  disease  before  being  taken  into  this  phage 
program.  The  only  basis  for  selection  of  the  patients  receiving  phage  was 
the  persistent  chronic  nature  of  the  bacilliiria  -which  failed  to  respond  to 
appropriate  surgical  management  plus  antibiotic  therapy.  The  experience 
gained  in  the  handling  of  these  ten  cases  has  served  to  focus  attention 
upon  the  need  to  restrict  attention  preferably  to  one  case  at  a  time  and 
to  examine  in  depth  the  several  facets  of  a  chronic  urinary  tract  infection. 
Among  the  facets  that  merit  attention  are:   the  site  of  infection  in  the 
host;  the  isolation  and  definitive  identification  of  the  etiologic  agent; 
the  histoiy  of  ineffective  antibiotic  treatment  of  the  host  prior  to  phage 
administrationj  the  antibiotic  sensitivities  of  the  offending  bacterial 
strain  prior  to  phage  administration;  the  preparation  of  the  patient  for 
phage  treatment  including  measures  to  neutralize  the  urine  before  lysate 
instillation;  the  techniques  and  schedule  of  administration  of  lysate;  the 
clinical  follow-up  subsequent  to  treatment;  the  bacteriology  of  the  bacil- 
Itiria,  if  any,  subsequent  to  phage  treatment  and  the  response  of  the  pa- 
tient to  antibiotic  therapy  for  the  persistent  infection. 

A  summary  of  the  obseirvations  to  date  shows  that  8  of  the  10  patients 
were,  at  the  time  of  phage  treatment,  infected  with  E.  coli  while  the 
pathogen  of  the  remaining  two  was  A.  aerogenes.  For  6  of  the  E.  coli  pa- 
tients, improvement  was  observed  following  phage  therapy  and  one  of  the 
A.  aerogenes  patients  is  now  free  of  infection.  Analysis  of  the  individual 
cases  reveals  that: 

(a)  the  offending  pathogen  may  disappear  from  the  urine  for  a  week  to 
a  month  after  phage  treatment  but  a  bacilluria,  due  either  to  a  new  species 
of  bacterium  or  to  a  different  serum  type  strain  of  the  same  species,  fol- 
lows: 

(b)  The  new  pathogen  is  resistant  to  the  particiolar  lysate  previously 
employed  but  may  now  be  and  frequently  is  sensitive  to  and  controlled  by 
antibiotics  previously  found  to  be  ineffective  (j  cases); 

(c)  evaluation  as  to  the  efficacy  of  any  phage  treatment  alone  or 
combined  with  subsequent  antibiotic  therapy  should  proceed  only  from  the 
closest  scrutiny  given  to  a  given  case  imcomplicated  by  additional  path- 
ology. For  this  purpose  a  case  of  a  six  year  old  girl  with  a  persistent 
lower  tract  infection  with  occasional  flare-ups  of  acute  pyelonephritis 
is  being  intensively  studied. 

For  this  study  we  have  obtained  raw  sewage  materials  from  ik   cities 
of  the  U.S.  representing  major  geographic  areas.  From  sterilized  fil- 
trates of  these  sewage  samples  we  have  isolated  as  single  plaques  23  in- 
dividual phages.  The  sewage  samples  and  the  lysates  developed  from  these 
so-far  isolated  individual  phages  serve  as  ovir  source  materials  for  de- 
veloping virulent  phage  mixtin:es  to  be  used  in  therapy.  The  isolated 
phages  also  serve  for  characterization  of  the  primary  etiologic  bacterial 
agents  and  any  subsequent  cultures  developed  following  phage  treatment. 
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All  cultures  are  also  characterized  by  determining  the  spectra  of  their 
antibiotic  sensitivities  employing  seven  antibiotics  at  2  or  3  concen- 
trations . 

Laboratory  studies  were  done  on  the  in  vitro  production  of  phage - 
resistant  secondary  cultures  by  specific  phage  lysate  acting  on  9  parent 
cultures.  Antibiotic  sensitivities  of  both  the  parent  and  their  derived 
phage -resistant  strains  were  determined.  In  no  case  did  a  phage-resistant 
strain  show  a  loss  of  antibiotic  sensitivity  when  compared  to  its  parent. 
On  the  contrary,  one  of  these  strains  exhibited  a  sensitivity  to  both 
thiosulfil  and  streptomycin  which  was  wholly  lacking  in  the  parent.  ¥e 
consider  this  change  to  be  significant  ajid  of  possible  value  in  ovjc   under- 
standing of  the  clinical  results  given  above. 

Significance  to  bio-medical  research  and  the  program  of  the  Institute: 

The  incidence  of  refractory  coliform  urinary  tract  infections  is  con- 
siderable and  represents  a  significant  proportion  of  the  difficultly  man- 
ageable medical  problems  facing  the  \arologist  today. 

Proposed  course  of  the  project: 

Encouraged  by  the  results  of  the  investigations  of  the  CTorrent  year, 
we  propose  to  continue  and  to  intensify  oiir  study  of  the  use  of  bacterio- 
phage therapy  of  coliform  urinary  tract  infections.  We  shall  concentrate 
on  such  infections  in  children  and  work  for  understanding  in  depth  rather 
than  proceed  on  a  survey  basis  where  a  larger  number  of  patients  may  be 
treated  but  none  thoroughly  investigated. 
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Project  Title:        Detoxification  of  Potential  Tuberculostatic, 

Fungistatic,  Parasiticidal,  Viricidal  and 
Antittimor  Agents. 


Principal  Investigator:   Dr.  Benjamin  Prescott 
Other  Investigators:      None 
Cooperating  Units:       None 
Man  Years  (calendar  year  I962) 


Total 

13/12 

Professional 

3/12 

Other 

10/12 

Project  description 

Objectives:   Primarily  directed  toward  finding  new  types  of  com- 
pounds, to  be  used  as  adjuvants,  which  may  be  effective  in  the  detoxifica- 
tion of  known  toxic  chemotherapeuticall;''  active  drugs  now  in  common  use 
such  as  streptomycin  (SM),  Isoniazid  (IM);  mixtures  of  SM-INH,  cycloserine, 
kanamycin  and  neomycin.  In  addition,  studies  on  means  of  increasing  tolerance 
for  fungistatic,  paras it Icidal,  viricidal  drugs  axid  particularly  the  wide- 
ly used  antitumor  drug  methylglyoxalguanylhydrazone  by  the  addition  of  ad- 
juvants which  will  decrease  or  eliminate  both  acute  and  chronic  toxicity. 

Methods  employed:    The  effect  of  certain  adjuvants  on  the  toxicity 
of  INH  and/ or  SM,  neomycin  and  methyl giyoxal  guanylhydrazone  was  measured 
by  the  effect  on  survival  time  of  normal  mice  following  simiiltaneous  sub- 
cutaneous or  oral  adminstration  of  a  given  adjuvant  with  a  lethal  dose  of 
drug  (both  single  and  multiple  administrations. 

Major  findings: 

1.  With  streptomycin-isonlazald  mixttires  (SM-INH).  Studies  on 
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additional  methods  to  increase  the  tolerated  dose  of  the  mixtiire  in  normal 
animals  led  to  the  discovery  that  a  lethal  10  mg  SM  +  4  mg  JML   dose  per 
20  gram  mouse  is  tolerated  by  75  percent  or  more  of  the  mice  when  adminis- 
tered by  the  subcutaneous  route  with  50  mg  of  sodium  gluconate.  Sixty-two 
percent  of  the  mice  injected  survived  15  daily  administrations  of  the  above 
mixture. 

2.  With  steroids:   Studies  initiated  with  steroids  as  detoxifiers 
for  SM  and  INH  alone  or  in  mixtures  have  shown  that  55^  ot  both  white  and 
DBA  mice  tolerated  a  lethal  dose  of  30  mg  SM  +  4  mg  INH  when  administered 
subcutaneooisly  with  25  mg  of  sodium  taurocholate .  Substituting  calcium  in 
place  of  sodium  in  the  steroid  molecule  reduced  the  incidence  of  the  unusual 
symptoms  of  chronic  toxicity.  With  25  mg  of  calcium  taurocholate  as  adju- 
vant, the  above  m±xt\ire  of  SM-INH  was  tolerated  by  80  to  90  percent  of  the 
mice  injected. 

3.  With  neomycin:   With  propylene  glycol  and  other  organic 
solvents.  Ten  organic  solvents  (glycols)  were  found  to  increase  the  toler- 
ated dose  of  neomycin.  Propylene  glycol  and  polyethylene  glycol  #300  per- 
mitted 90-100^  survival  of  DBA  mice  following  a  single  aubcutaneous  admin- 
istration of  at  least  two  times  (l5  mgs)  the  lethal  dose  of  neomycin.  Fifty 
percent  concentration  of  propylene  glycol  as  solvent  permitted  12  of  20  mice 
to  survive  15  daily  doses  of  10  mg  neomycin,  an  otherwise  lethal  dose.  The 
solvents  did  not  alter  the  in  vitro  bacteriostatic  action  of  neomycin  on  one 
strain  of  Staphylococcus  aureus . 

k.     With  Miiracil  D:   Continuing  studies  with  the  complexes  prepared 
by  the  addition  of  various  inorganic  and  organic  acids  to  Miracil  D  were 
performed.  Of  all  the  adjuvants  tested,  the  hydrogen  iodide  complex  showed 
good  detoxifying  activity  with  confirmed  chemotherapeutlc  activity. 

5.  With  methylglyoxal  gaanylh^^drazone:   The  report  that  this  class 
of  compotinds  are  clinically  effective  antitumor  agents,  but  toxic,  led  to  ex- 
tensive investigations  on  detoxification  with  the  hope  of  anriving  at  a  non- 
toxic substance  with  chemotherapeutlc  activity.  Since  sodium  glucuronate  and 
glycine  proved  effective  in  detoxifying  several  chemotherapeutically  active 
toxic  drugs,  a  mixture  of  50  mg  of  sodi\im  glucuixinate  and  50  mg  of  glycine 
was  administered  simultaneously  orally  with  a  20  mg  lethal  dose  of  the  dinig. 
This  amount  of  these  two  detoxifying  agents  as  adjuvants  permitted  30  of  40 
mice  (75  percent)  to  tolerate  the  20  mg  lethal  dose.  In  view  of  the  promis- 
ing results  with  sulfonic  acids  as  detoxifying  adjuvants,  two  (sulfanilic 
and  6-thymol-sulf onic )  were  studied.  With  a  40  mg  dose  of  the  drug  (2  x 
lethal  amount),  50  mg  of  sulfanilic  acid  permitted  100  percent  survival  and 
50  mg  of  6-thymolsulfonic  acid  permitted  all  mice  injected  to  tolerate  80 
mgs  (4  X  lethal  dose)  of  the  drug.  The  detoxifying  activity  of  the  sulfonic 
acids  was  demonstrable  even  at  higher  drug  concentrations. 

Significance  to  bio-medical  research  and  the  program  of  the  Insti- 
tute: 

Since  several  of  the  adjuvants  tested  in  mice  proved  to  be  effec- 
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in  increasing  the  tolerance  and  reducing  chronic  toxicity  of  several  toxic 
chemotherapeutically  active  drugs  without  loss  in  chemotherapeutic  activity, 
they  conceivably  could  he  U6ef\il  in  human  treatment. 

Proposed  course  of  the  project:   Study  of  further  methods  of  de- 
toxification -with  application  to  in  vivo  tests  in  experimentally  infected 
animals. 
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Honors,  Awards  and  Publications 
Publications  other  than  abstracts  from  this  project: 

None 


Honors  and  Awards  relating  to  this  project: 

Invited  hy  the  Cancer  Chemotherapy  Center  and  attended  a 
Ccnference  at  Midwest  Research  Institute,  Kansas  City, 
Missouri  to  discuss  the  chemistry  of  methylgloxal  guanyl- 
hydrazone  analogs.  May  4,  I962. 
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Project  Title:  Further  studies  with  potential  "bacteriostatic, 

fungistatic,  paras it icidal,  leprocidal  and 

viricidal  agents. 
Principal  Investigator:   Dr.  Benjamin  Prescott 

Other  Investigators:     None 

Cooperating  Units:       Section  on  Mycology,   LID-NIAID 

Dr.  Chester  ¥.  Emmons  -  NIAID  #  76-B 

Section  on  Chemotherapy,  LPC-NIAID 
Dr.   George  Luttermoser  _  NIA3ID  #131 

Laboratory  of  Pharmacology 

&  Toxicology,  NIAMD 
Dr.  Y.  T.  Chang 

Laboratory  of  Virology  and  Rickettsiology 
Division  of  Biologies  Standards 
Dr.  Chen  Pien  Li 

Man  Years  (calendar  year  I962) 


Total 

13/12 

Professional 

3/12 

Other 

10/12 

Project  description 

Objectives:   Synthesis  of  new  potential  non-toxic  chemothera- 
peutic  agents  against  bacterial,  fungal,  parasitic,  leprotic  and  viral  in- 
fections , 

Methods  employed: 

Antifungal  agents:   Variotis  new  thjTaol  ccmpoimds  and  thymol thio- 
semicarbazone  derivatives  (32)  were  synthesized  and  explored  for  chemothera- 
peutic  activity.  In  addition,  extensive  investigations  have  been  carried 

Part  B  included. 
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out  on  several  new  series  of  thiosemlcarbazones .  Fifty  thiosemicaxbazones 
have  been  synthesized  by  condensing  4-acetylaminophenyl,  4-fluorophenyl 
and  i*-p-chlorophenyl  thiosemicarbazides  with  various  aliphatic^  aromatic 
and  heterocyclic  aldehydes  by  refluxing  egvLimolecular  quantities  of  the 
^-arylthiosemicaxbazide  and  the  aldehyde  in  ethanol.  Several  new  hydra- 
zone  (25)  derivatives  of  cyclopropane  carboxylic  acid  hydrazide  were  also 
synthesized.  The  compounds  are  being  tested  for  antifungal  activity  by 
Dr.  Chester  Emmons.  These  compovmds  were  tolerated  in  large  amounts  by  the 
DBA  strain  of  mice  without  toxic  symptoms  when  administered  orally  (k   g/kg) 
or  intraperitoneally  (2  g/kg). 

Parasiticides:   Further  work  with  the  chemotherapeutically  active 
Miracil  D- iodide  complex  in  mice  has  confirmed  our  earlier  experiments  that 
the  compound  is  effective  in  the  treatment  of  schistosomiasis.  The  use  of 
the  HI  complex  increased  mouse  tolerance  of  the  Miracil  D  up  to  i)-  times 
the  lethal  dose.  Additional  compounds  (guanylhydrazones,  new  piperazine 
derivatives,  enzymes,  numeroias  aldehyde  derivatives,  iodine  complexes, 
glycerol  derivatives,  several  dyes  and  antihistamines)  were  tested  by  Dr. 
Luttermoser  as  potential  chemotherapeutic  agents  better  than  formalin  for 
sterilizing  the  cyst  fl^lid  of  larvae  during  surgery  and  as  drugs  for  treat- 
ment of  the  patients  in  Lebanon,  thois  eliminating  surgery.  In  addition, 
several  new  derivatives  of  i<-,4'-diaminodiphenylsulfone  were  synthesized. 
One  of  these  showed  considerable  activity  when  tested  against  Dunning  leu- 
kemia in  rats  and  a  second  compound  of  the  series  exhibited  hi^  in  vivo 
activity  against  malaria  when  tested  in  experimentally  infected  mice. 

Antiviral  agents:  The  same  compounds  that  were  tested  for  antifungal 
activity  (thiosemlcarbazones)  are  also  being  tested  by  Dr.  C.  P.  Li  against 
staphylococci,  influenza  and  poliomyelitis  and  by  Dr.  Y.T.  Chang  as  poten- 
tial chemotherapeutic  agents  against  rat  leprosy. 

Major  Findings: 

In  the  series  tested  for  antifungal  activity,  the  thymolthio- 
semicarbazone  of  5-chloro-salicylaldehyde  show/high  in  vitro  activity 
against  Histoplasma.  This  same  derivative  was  also  active  jji  vitro  against 
Staphylococc\is  aureus.  Dilute  glycerol  and  io-teen  (iodine  compound)  were 
found  to  have  considerable  activity  against  the  hydatid  scolex.  The 
4,i<-'dihydrazine  of  diphenyl  siilfone  was  active  ±n   vivo  in  experimental 
animal  (monkey)  malaria  and  was  well  tolerated  in  large  doses.  One  of  the 
long  chain  thiosemlcarbazones  tested  by  Dr.  Li  against  polio  in  mice  demon- 
strated considerable  in   vivo  activity. 

Significance  to  bio-medical  research  and  the  program  of  the  Institute: 

Some  of  the  failures  of  therapy  in  the  treatnent  of  infections  are 
due  to  the  toxicity  and  inadequacy  of  the  tolerated  dose  of  drug.  Since  a 
number  of  the  compounds  synthesized  are  well  tolerated  and  highly  effective 
against  experinEntally  infected  animals,  the  administration  of  these  drugs 
in  preliminary  clinical  studies  is  warranted. 
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Proposed  Cotirse  of  Project: 

These  compounds  are  all  being  tested  for  chemotherapeutic  activity 
in  experimentally  infected  animals.  Since  organic  iodide  compounds  were 
found  to  be  active  against  the  hydatid  scolex,  special  attention  will  "be 
given  to  the  preparation  of  these  derivatives  and  since  derivatives  of 
ij-^ij-'-diamlnodiphenylsulfone  showed  high  in  vivo  antimalarial  activity, 
this  nucleus  will  be  further  investigated.  Also,  some  250  to  300  com- 
pounds synthesized  have  been  tested  by  the  Cancer  Chemotherapy  Screening 
Center  against  three  tumor  systems  (S-l80,  Ca  755,  and  L-1210)  in  mice. 
Several  long-chain  thiosemicarbazones  were  found  to  have  considerable 
chemotherapeutic  activity  in  animals.  This  activity  has  been  confirmed 
by  several  laboratories. 
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Fart  B.  Honors,  Awards  and  Publications 

Pxiblications  other  than  abstracts  from  this  project: 

Prescott,  B.,  and  Li,  C.  P.:   Long  chain  thiosemicarbazones  as  po- 
tial  anticancer  and  antiviral  agents.  J.  Med.  &  Pharmaceutic 
Chem.   (Accepted  for  publication.) 

Meymerian,  E.,  Luttenmoser,  G.  W.,  Frayha,  G.  J.,  Schwahe,  C.  W,, 
and  B.  Prescott:  Host-parasite  relationships  in  echinococco- 
sis. I  Laboratory  eval\iation  of  chemical  scolicides  as  ad- 
juncts to  hydatid  surgery.   Annals  of  Surgeiy  (Accepted  for 
publication. ) 
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Project  Title       Isolation,  purification  and  characterization  of 

antibacterial  and  antiviral  substances  from  mol- 
lusks. 

Principal  Investigator:   Dr.  Benjamin  Prescott 

Other  Investigators:      None 

Cooperating  Units:        Laboratory  of  Vir<£iLogy  and  Rickettsiology 

Div.  of  Biologies  Standards 
Dr.  Chen  Pien  Li. 

Man  Years  (calendar  year  I962) 


Total: 

16/12 

Professional: 

6/12 

Other: 

10/12 

Project  Description: 

Objectives: 

The  project  is  a  continuation  cf  oiir  efforts  to  isolate  effective 
antimicrobial  agents  from  mollusks.  Attempts  to  purify  and  characterize 
the  substances  were  performed.  The  fractions  were  tested  for  their  effect 
on  infection.  The  assay  for  antibacterial  and  antiviral  activity  of  the 
fractions  isolated  were  performed  in  tissue  culture  and/ or  in  mice  by  Dr. 
C.  P.  Li. 

Methods  employed: 

In  our  search  for  the  presence  of  antimicrobial  substances  in  sea 
aaiaals,  we  have  examined  water  extracts  of  abalone,  oysters,  clams,  sea 
snails,  conch  and  squid.  Since  some  of  the  extracts  contained  both  anti- 
bacterial and  antiviral  activity,  several  methods  were  employed  to  separate 
these  two  fractions.  Ion  exchange  chromatography  on  EEAE-celliJlose  of  the 
water  extracts  gave  very  active  but  ins^Ifficient  material  for  use  in  laxge 
scale  animal  experinents .  Accordingly,  the  crude  extracts  were  subjected 
to  purification  by  precipitation  with  different  concentrations  of  ethanol. 

Part  B  included.  7^ 
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This  method  gave  an  active  fraction  which  is  very  similar  to  the  active 
material  isolated  by  colvmin  chromatography.  Other  methods  for  purifica- 
tion employed  were  extraction  of  the  crude  substance  with  acidified  ethanol 
and  the  preparation  of  picric  acid  and  Reinecke  salts  and  subsequent  sepa- 
tation  Qf  the  active  material  from  these  salts.  These  purified  materials 
were  used  for  the  antimicrobial  tests. 

Major  Findings: 

Since  the  oyster  is  most  readily  available,  we  used  the  fractions 
isolated  from  this  molliosk  for  the  tests.  The  antibacterial  activity  of 
one  of  the  fractions  against  streptococcal  infection  in  mice  in  two  experi- 
ments showed  the  death  rates  in  the  treated  groups  to  be  22  and  25  per  cent 
lower  than  those  in  the  \mtreated  controls.  In  antiviral  studies  in  three 
trials  with  poliomyelitis,  the  incidence  of  paralysis  was  reduced  from  79^ 
92  and  70  per  cent  in  the  control  groups  to  51,  71,  and  46  per  cent  in  the 
treated  groups  of  mice.  Further  chemical  analysis  of  the  purified  material 
shows  the  active  substance  to  be  an  a^acetylneuraminic  glycoprotein,  yield- 
ing on  hydrolysis  12  per  cent  sugar,  3  per  cent  sialic  acid  and  l8  amino 
acids. 

Significance  to  bio-medical  research  and  the  program  of  the 
Institute: 

These  substances  represent  a  new  group  of  compounds  which  pos- 
sess significant  antibacterial  and  antiviral  activity  and  are  worthy  of 
further  study  for  possible  use  in  human  infections. 

Proposed  course  of  project: 

Additional  methods  for  the  purification  of  these  materials  will 
be  tested.  In  addition  to  the  mollusk  work,  it  was  found  that  a  wide 
variety  of  plant  materials  used  for  food  or  for  drugs  contained  antibac- 
terial and  antiviral  substances,  for  example  Chinese  peas,  Greek  tea,  water- 
chestnuts  and  others.  Additional  enrphasis  will  be  placed  on  the  promising 
materials  isolated  from  these  plants. 
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Part  B.    Honors,  Awards,  and  Publications. 

Publications  other  than  abstracts  from,  this  project: 


Li,  C.  P.,  Prescott,  B.,  and  Janes,  ¥.  G.:   Antiviral  activity  of  a  frac- 
tion of  abalone  Juice.  Proc.  Soc.  Exp.  Biol,  and  Med.  109'  ^3^-^38, 
1962. 

Li,  C.  P.,  Prescott,  B.,  Jahnes,  W.  G.,  and  Mart ino,  E.  C:  Antimicrobial 
agents  from  mtOliisks.  Trans.  N.  Y.  Acad.  Sci.,  Ser.  II,  2k,  50^-509, 
1962 


Honors  and  Awards  relating  to  this  project: 

Participated  in  conference  on  antimicrobial  agents  derived  from  marine  or- 
gasnisms.  New  York  Academy  of  Sciences,  Feb.  12,  I962. 
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Project  Title:   The  biology  of  Grotrp  A  streptococci. 

Principal  Investigators:   Dr.  Roger  M.  Cole,  Dr.   Jerome  J.  Hahn  (6  mos.) 

Dr.  Fred  A.  Gill  (6  mos.) 

Other  Investigators:      Miss  Edythe  J.  Rose,  Miss  Alha  E.  Colon 

Cooperating  Units:       None 

Man  Yeaxs  (calendar  year  I962) 


Total: 

80/12 

Professi  onal : 

i^^l2 

Other: 

3^12 

Project  Description: 

Objectives: 

To  study  the  biology  of  Group  A  streptococci,  their  surface  antigens 
and  antibodies,  in  order  to  comprehend  better  the  interrelationships  of 
growth,  cell  wall  formation  and  structure,  virulence,  pathogenesis  and  re- 
sistance to  infection  --  not  only  among  streptococci  or  gram-positive  cocci, 
but  also  among  bacteria  in  general. 

Methods  employed: 

Standard  methods,  essentially  as  described  in  I96O  and  I96I. 
Major  Findings; 

(a)  Use  of  fluorescent  antibody  in  following  cell  "wall  replication 
_of  strentocopcus .  Described  in  last  year's  report  (Serial  No.  liJIAID  65, 
Part  A,  (a).  Findings  described  in  a  publication  in  Science  (See  Part  B, 
this  report ) . 
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("b)  Parajoeters  of  the  long  chain  reaction.  Methods  and  preliminary 
findings  descrihed  prevlcniflly  (I960,  19$1).  Findings  incorporated  in  a 
publication  in  the  Jonnral  of  Bacteriology  (See  Part  B,  this  report). 

(c)  Use  of  fluorescent  antibody  in  following  cell  vail  replication 
of  Snimnnella  typhosa.   An  obvious  sequence  to  description  of  cell  wall 
replication  in  Group  A  streptococci  was  to  examine  other  bacteria.  Sal- 
monella typhosa  was  selected  as  a  representative  of  gram-negative  enteric 
bacteria,  and  because  of  knowledge  of  its  antigenic  composition.  The  tech- 
nique used  was  growth  in  fluorescent  antibody,  followed  by  removal  to 
fresh  medium  after  washing,  and  continued  incubation  with  periodic  sampling. 
Strains  used  were  TY2V  (IX,  XII, Vi;  d:  ~)  and  0-901  (IX,  XIl).  Antisera, 
from,  which  fluoresceln-labeled  globulins  were  prepared,  were  made  against 
whole  5^E2V  (anti-IX,XII,  Vi:d:— ),  0-901  (ajiti-IX,  XII):  Ballerup  (anti-Vi), 
and  flagella  (anti-d: — ,  from  Mrs.  S,  rou^) .  A  single  factor  IX  whole  anti- 
serum was  also  labeled. 

Investigations,  using  all  the  different  labeled  antibodies,  are 
still  in  progress.  Preliminaxy  results  with  anti-TY2V  and  anti-0-901,  show 
no  clear  demarcation  of  old  and  new  cell  wall,  but  instead  demonstrate  a 
general  decrea,se  of  overall  "oall  fluorescence  with  time.  These  results  sug- 
gest that  new  cell  wall  in  these  organisms  may  be  formed  by  a  process  of 
diffuse  intercalation  rather  than  at  sharply  defined  equatorial  or  central 
areas  of  new  wall  and  septum  formation  as  in  the  streptococcus.  Similar  re= 
suits  have  been  obtained  for  E.  coli  by  Dr.  J.  W.  May  of  the  University  of 
Western  Australia  (personal  communication) ,  who  also  published  evidence  of 
localized  wall  extension  (although  terminal,  not  central)  in  Schizosaccharo- 
myces  pombe  (Exp.  Cell  Res.,  27:170,  I962)  shortly  after  our  first  paper  on 
Streptococctis  appeared.  It  thus  seems  that  there  are  at  least  two  differ- 
ent modes  of  cell  wall  extension  among  bacteria:   one  showing  "conservative 
partition  of  the  cell  wall  label"  (Dr.  May's  tenninology)  as  in  Streptococc\is 
and  Schlz.  pombe  where  the  wall  extension  is  localized;  and  one  showing 
"dispersive  partition  of  cell  wall  label"  as  in  E.  coli  and  Sa.1monella  typhosa 
idaere  the  extension  is  diffuse  or  intercalated. 

We  plan  to  complete  studies  of  Salmonella  and  to  apply  the  tech- 
nique to  cell  wall  replicatiorjan  various  organisms  such  as  other  cocci  and 
the  gram-positive  bacilli. 

(d)  Examination  of  penicillin-induced  "protoplasts"  of  Sa.1  monella 

typhosa  with  fluorescent  antibody.  Immunologic  studies  (Carey  &  Baron, 

J.  Immmol.,  83:  $17,  19^9)  have  indicated  that  penicillin- induced  "proto- 
plasts" of  S.  typhosa,  used  as  antigen,  were  capable  of  Inducing  antibody 
not  only  to  protoplasts  but  also  to  intact  cells  and  ce2JL  walls.  In  view 
of  other  conflicting  reports  of  the  presence  or  absence  of  cell  wall  on 
protoplasts  of  gram-negative  bacteria,  and  the  apparent  absence  of  cell 
wall  on  lysozyme -induced  protoplasts  of  gram-positive  bacilli,  we  attempted 
localization  of  cell  wall  antigens  with  fluorescent  antibody  during  "proto- 
plast" formation. 
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"Protoplasts"  of  S.  typfaosa  were  induced  by  Lederberg's  method 
(growth  in  broth  +  penicillin  +  M^04  +  sucrose)  .  At  various  time  inter- 
vals samples  were  fixed  in  10^  formalin,  washed  in  distilled  water,  and 
smears  made  for  examination  by  ultraviolet  microscopy.  Strains  and  labeled 
globulins  were  the  same  as  described  in  (c)  above.  The  results  with  appro- 
priate antibodies  show  that  cell  wall  fragments,  as  indicated  by  specific 
fluorescence  on  0  antigens,  are  present  on  many  but  not  all  protoplasts 
sifter  conversion  frcm  the  rod  form.  The  adherent  fragments  appear  to  be 
carried  along  on  the  protoplasts  membrane  as  it  "balloons  out"  through 
sites  of  penicillin -weakened  cell  wall. 

Ant  1 -flagellar  antibody  stained  flagella  as  expected,  and  con- 
firmed the  flagellated  nature  of  fully-formed  "protoplasts" .  In  addition, 
labeled  Yi  antibody  unexpectedly  attached  to  flagella  of  TY2V  :  subsequent 
experiments  showed  that  Vi  antigen  in  a  culture  supernate  was  adsorbed  to 
flagella  of  TY2W  and  S.  Virginia  (VIII:  d:~),  thus  accounting  for  the  re- 
sult. (The  ready  absorbability  of  Vi  to  several  s-urfaces  was  also  noted  by 
Carey  &  Baron,  reference  above) .  'Whether  Vi  antigen  is  also  or  equally  well 
adsorbed  onto  flagella  of  axi  antigenic  composition  other  than  (d:  — )  is  not 
yet  known. 

All  labeled  antibodies  appeared  to  stain  both  the  protoplast  mem- 
brane and  protoplast  contents,  although  to  varying  degrees.  Aside  from  ad- 
sorption of  Vi  to  protoplast  surfaces,  a  likely  explanation  is  the  presence 
of  antibody  to  protoplast  membrane  and  contents  in  all  S.  typhosa  antisera 
because  of  immunization  with  whole  cells;  and  the  penetration  of  such  anti- 
bodies into  formalin-fixed  (and  therefore  permeability-altered)  protoplasts 
which  are  not  completely  covered  with  "blocking"  antigens.  The  difficulty 
of  preparing  "protoplasts"  free  of  cell -wall  components  is  obvious  from  the 
aforementioned  resiilts,  and  proper  absorption  experiments  to  test  the  above 
hypothesis  have  not  yet  been  devised.  It  is  probable  (Whiteside  Sg  Baker, 
J.  Tmrnunol.  88,  650,  1962)  that  such  protoplast  membrane  and  Intracytoplas- 
mic  antigens  are  among  those  common  to  all  Salmonella  and  that  proper  ab- 
sorptions may  be  made  with  protoplasts  made  from  such  other  organisms. 

We  plan  to  continue  these  investigations,  as  well  as  to  explore 
events  occurring  in  protoplasts  induced  in  other  ways  (e.g.,  lysozyme  + 
versene),  in  reversion  of  protoplasts  to  baclllary  forms,  and  in  other  or- 
ganisms (e.g.,  lysozyme  induction  in  B.  megateriumj  enzymatic  and/or  peni- 
cillin induction  in  Streptococciis ,  etc .  ) . 

(e)  Streptococcal  bacteriophages.  A  slii5>le,  readily  available  mediiam 
for  streptococcal  production  and  easy  detection  of  phage  plaques  has  been 
devised:   it  consists  of  a  mixture  of  Todd-Hewitt  broth  (Dlfco,  dehydrated) 
and  trypticase  soy  agar  (BBL)  ccaitalning  normal  rabbit  serum.  Using  this 
medium,  many  streptococcal  strains  were  examined  for  lysogeny  and  for  suit- 
ability as   detector  strains. 

In  ail,  108  strains  representing  10  different  Group  A  serotypes 
were  tested  for  lysogeniclty,  using  h6   different  strains  of  h   serotypes  as 
detector  strains.  Six  strains  of  3  serotypes  were  found  to  be  lysogenic  by 
a  total  of  12  different  detector  strains.  The  lysogenic  strains  were  k   of 
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type  1,  and  one  each  of  types  2  and  12. 

Conversely,  100  strains  representing  25  serotypes  and  uatypable 
(no  Type)  strains  were  tested  (with  from  2  to  5  different  lysogenic 
strains  each)  for  utility  as  detector  strains.  A  total  of  12  useful  de- 
tector strains  was  found  (3  of  type  12,  one  of  type  G,   and  8  of  Wo  Type). 

In  addition,  2  lysogenic  and  one  common  detector  strain,  all 
of  type  12,  were  received  from  Dr.  A.  Kjems  of  Copenhagen. 

Our  primary  interest  has  been  the  location  and  nature  of  the 
phage  receptors  on  the  streptococcal  siirface,  and  their  relation,  if  any, 
to  known  cell  wall  antigens.  Anti-phage  fluorescein-labeled  antiserum 
did  not  localize  on  the  coccal  siirface  as  anticipated,  and  as  previously 
shown  in  other  bacterial -phage  systems  — thus  depriving  us  temporarily 
of  a  ready  tool  for  direct  obseirvation  of  phage  attachment  or  non-attach- 
ment eifter  various  manipulations  of  the  antigens.  The  reasons  for  these 
unexpected  negative  results  are  not  clear,  and  further  studies  axe  in 
progress . 

The  role  of  the  hyaluronic  acid  capsule  of  the  streptococcus 
in  phage  adsorption  has  been  studied.  It  has  been  claimed  that  some 
streptococcal  phages  contain  or  produce  a  hyaluronidase ,  thus  enabling 
capsular  penetration.  To  investigate  this,  a  type  12  phage  was  studied 
in  the  presence  of  ths  inhibitor,  adsorption  of  phage  to  both  capsulated 
and  unencapsulated  strains  (otherwise  sensitive)  was  prevented  — suggest- 
ing a  direct  effect  on  the  phage  itself.  In  the  absence  of  polyphloretine , 
presence  or  absence  of  the  capsule  did  not  influence  adsorption  of  this 
phage,  as  determined  by  comparable  K  values  (rates  of  adsorption)  for  the 
same  detector  strain  in  both  the  presence  and  absence  of  added  hyaluroni- 
dase. 

To  investigate  the  role  of  streptococcal  cell  wall  antigens, 
washed  detector  strain  cells  were  incubated  with  unabsorbed  homologous 
rabbit  antiserum,  and  then  subsequently  exposed  to  phage.  Titration  of 
residual  phage  in  the  supemate  afteiTincubation  showed  no  difference  as 
coirrpared  with  untreated  cells  or  those  treated  with  normal  rabbit  serum: 
the  presumption  is  that  the  unabsorbed  serum  prevents  phage  attachment  by 
blocking  a  coccal  surface  antigen.  Removal  of  group  antibody  from  the  homo- 
logous serotype  removed  the  phage -protective  property  of  the  serum.  In 
apparent  conformity,  group-specific  antisera  made  by  immunization  with 
heterologous  serotypes  appeared  to  block  the  phage  receptors  of  the  cells 
equally  as  well  as  did  the  unabsorbed  homologous  antiserum.  These  re- 
sults, which  suggest  that  the  phage  receptor  sites  are  related  to  the  poly- 
saccharide group  antigen,  are  preliminary  and  studies  are  continuing. 

(f)  Mechanism  of  the  long  chain  reaction.  Described  in  Part  A,  (f), 
of  1961  Annual  Report.  Subsequent  studies  have  confirmed  the  necessity 
for  growth  and  division  in  order  for  long  chains  of  streptococci  to  form  in 
hcmologous  type-specific  antibody.  Intact,  bivalent,  and  univalent  anti- 
bodies all  combine  equally  well  with  cell  wall  antigen  (as  shown  by  immuno- 
fluorescence), but  the  latter  do  not  induce  formation  of  long  chains.  Our 
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model  of  the  mechanism  of  long  chaining  aBsumes  "bridging  of  newly-forming 
cell  walls  of  adjacent  cocci  in  the  chain  of  "bivalent  antibody:   the  phe- 
nomenon thxis  appears  to  "be  a  specialized  or  polaxized  form  of  a,gglutination. 
The  failure  of  general  agglutination  in  such  tests  has  not  been  explained 
experimentally,  "but  may  theoretically  be  due  to  the  presence  of  the  capsule 
or  of  unknown  superficial  blocking  antigens  present  only  on  living  strepto- 
cocci. Our  findings  are  incorporated  in  a  manuscript  approved  by  the  Edi- 
torial Committee,  NIAID,  and  now  being  submitted  to  the  Journal  of  Experi- 
mental Medicine. 

(g)  Antigenic  variation  among  Group  A  streptococci.  Using  fluorescein- 
labeled  type-specific  antibody  (against  M  protein),  we  have  shown  that  vari- 
ation in  the  amount  and  distribution  of  M  protein  may  occur  among  cells 
within  a  population  of  streptococci.  Some  cocci  stain  completely  and  evenly 
with  the  fluorescein  label,  as  seen  in  optical  sectiQqrof  the  cell  wall  where- 
as others  are  labeled  only  on  the  outermost  portions  of  each  coccal  hemisphere 
and  never  centrally  where  the  newest  cell  wall  is  being  formed.  Such  varia- 
tion has  been  noted  in  strains  of  a  number  of  different  streptococcal  sero- 
types. "Variant  populations  of  Type  1  have  "been  obtained  such  that  all  cocci 
in  one  are  an  "fully-staining"  and  the  culture  is  hi^aly  virulent;  in 
another,  all  cocci  are  "partially-staining"  and  the  cultuare  is  avirulent; 
and  in  a  third,  the  population  consists  of  cocci  of  both  staining  capacities 
intermixed  and  occurring  together  in  the  same  chains,  and  its  virulence  is 
intermediate.  This  preliminary  work  (done  with  Dr.  J.  Hahn)  failed  to  dis- 
tinguish colonial  differences  among  these  antigenic  variants.  It  did  ap- 
pear that  injection  of  the  mixed  variant  into  mice  resulted  in  a  selective 
advantage  for  the  "fully-staining"  cocci,  which  siirvived  in  pure  culture  — 
but  converse  selection  on  artificial  media  of  the  "partially-staining"  cocci 
from  the  mixture  has  not  been  successful.  Dr.  Gill  is  continuing  these  stu- 
dies with  a  view  to  defining  the  relatiori(6f  M  content  of  the  cells  to  phago- 
cytosis, opsonization,  antibody  production,  anti"body  absoirption,  long-chain- 
ing, and  to  the  possible  role  of  phage  or  other  factors  in  producing  the  vari- 
ation. 

(h)  Studies  of  distribution  of  serotypes  of  Group  A  streptococci.  A 
tabulation  of  serotype  distribution  ae   reported  in  the  literature  has  been 
initiated  by  Dr.  Fred  Gill,  a  new  Research  Associate  since  July  I962.  This 
will  be  followed  by  a  query  to  all  laboratories  currently  doing  strepto- 
coccal typing,  in  order  to  ascertain  recent  and  current  exi)erience.  The 
purpose  is  to  determiae  the  TnavlTmim  likely  number  of  serotypes  necessary  in 
a  generally  useful  vaccine.  At  present,  there  are  approximately  50  known 
serotypes.  If  M  antigen  is  the  antigen  providing  stimulation  for  type- 
specific  immunity  in  man  and  can  be  produced  in  a  relatively  piire  and  anti- 
genic form,  it  would  still  not  appear  feasible  to  inlude  M  protein  from  all 
50  types  in  an  immunizing  preparation.  Results  to  date  from  the  literature 
survey  indicate  that  8  types  (types  1,6,12,3,^,19,5,2)   constitute  about  50^ 
of  all  types  reported  from  non-epidemic  situation  from  1933  to  the  present: 
untypable  strains  compose  another  20^,  and  the  "balance  consists  of  scattered 
reporting  distributed  among  another  31  serotypes.  The  study  wUl  also  con- 
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Bider  reporting  from  epidemics,  -will  attempt  to  adjust  for  differences  in 
typing  procedures  (precipitation  vs.  aggl-utination) ,  and  will  try  to  allow 
for  unavailability  of  certain  sera  in  some  time  periods  and  places.  The 
results  may  suggest  the  feasibility  of  widespread  imfflunization  against 
Group  A  streptococcal  infection,  apart  from  considerations  (yet  to  be  tested 
adequately  in  man)  of  toxicity,  dosage,  protection  afforded  (by  direct  chal- 
lenge), duration  of  immunity,  etc.,  by  newer  preparations. 

(i)  Serological  grouping  and  typing  of  streptococci.  As  an  epidemio- 
logic and  diagnostic  aid,  and  to  fBirther  our  knowledge  of  serotype  distri- 
bution, we  have  examined  streptococci  from  several  sources.  These  Included 
169  strains  from  Jugoslavia,  chiefly  from  nephritis  (Dr.  Branislav  Kuzmanovlc, 
Belgrade,);  3T3  strains  from  natives  and  seals  in  the  Pribiloff  Islaiids  (Dr. 
William  J.  L.  Sladen,  Johns  Hopkins),  20  strains  from  the  Employee  Health 
Service  and  the  Clinical  Center,  NIHj  and  157  strains  from  the  Kauikeolanl 
Childrens  Hospital,  Honolulu  (Dr.  L.  T.  Chtin).  During  this  latter  period. 
Dr.  Ch\m's  technician,  Mrs.  Marjorle  Dole,  spent  three  weeks  in  our  labora- 
tory learning  and  doing  "taping  procedures. 

A  total  of  523  streptococcal  strains  was  grouped,  of  which  320 
were  of  group  A  and  were  further  subjected  to  serological  typing.  In  addi- 
tion, 157  strains  were  received  already  grouped,  and  were  typed. 

(j)  LocalizaAlon  of  streptococcal  M  protein.  The  superficial  location 
on  the  coccus  of  the  M  antigen  has  been  reaffirmed  directly  by  lack  of  cell 
wall  fluorescence  on  application  of  labeled  type -specific  antibody  after 
trypsinization  of  living  cells.  When  such  trypsinlzed  cocci,  after  washing, 
were  relncubated  in  Hank's  solution  plus  normal  serum,  or  in  a  defined  meditmi 
plus  TpesptiSBB   of  casein,  digest,  limited  formation  of  new  cell  wall  took  place. 
This  amovmt  of  new  growth  for  three  hours  in  the  casein-digest  medium  did  not 
result  in  Increase  in  oprbical  density,  but  staining  with  type-specific 
fluorescent  antibody  showed  formation  of  M  protein  only  in  the  areas  of  new 
cell  wall  and  septum  foimatlon.   M  antigen  was  thus  not  regenerated  at 
areas  of  old  cell  wall  from  -vrtiich  it  had  been  enzymatlcally  removed.  Ex- 
traction of  specificElly-precipltable  M  from  such  cell  suspensions  was  cor- 
related with  the  degree  of  fluorescence  seen  by  the  staining  method.  These 
resxjlts  suggest  a  re-interpretation  of  the  concept  of  M  "resynthesls"  by 
"non-proliferating"  cocci  as  set  forth  by  other  investigators. 

Specific  immunofluorescence  failed  to  demonstrate  M  protein  within 
the  capsules  of  young  streptococci,  despite  claims  of  possible  extraction 
or  liberation  of  M  from  capsules  by  other  workers.  The  labeled  antibody, 
however,  penetrated  the  capsules  and  readily  stained  M  on  the  cell  wall. 
Further  evidence  for  the  superficial  location  of  M  came  from  blocking  stu- 
dies. Anti-M  antibody,  if  allowed  to  react  with  homologous  type  cells, 
prevented  subsequent  staining  by  fluoresce in -labeled  group  antibody.  Con- 
versely, prior  combination  of  group  antibody  with  the  cell  wall  polysac- 
charide did  not  prevent  fluorescent  staining  by  labeled  type-specific  anti- 
body. These  results  and  some  speciilations  as  to  their  significance  are  in- 
corporated in  a  mantiscript  in  preparation, 
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Slgnlflcaxice  to  Tjio-medical  research  axid  the  program  of  the  Insti- 
tute: 

The  chemical  nature  of  the  "bacterial  cell  wall  and  its  associated 
antigens  has  "been  actively  Investigated  and  some  information  on  its  mor- 
phology is  knovn  from  electron  microscopy.  There  is,  however,  an  area 
of  a  different  order  of  magnitude  which  requires  exploration.  This  is  the 
area  of  cell  wall  change,  observed  as  it  occurs:   such  changes  involve  syn- 
thesis of  substances  which  can  be  visually  labeled,  and  are  those  which 
take  place  during  growth,  during  protoplast  formation  aad  reversion,  or 
under  the  Influence  of  antibiotics  or  other  biologically  active  substances. 
We  have  initiated  Investigations  into  this  area  by  modifications  of  Immuno- 
fluorescent  techniques,  thus  observing  directly  and  sequentially  some 
changes  which  take  place  in  the  cell  wall  and/or  its  associated  antigens. 
By  these  means,  the  site  ajid  manner  of  cell  wall  replication  in  two  unre- 
lated genera  of  bacteria  has  been  shown  to  differ;  protoplast  formation 
has  been  followed  in  some  gram-negative  enteric  bacilli:   the  location  of 
streptococcal  M  protein  on  cell  wall  surface^roper  has  been  verified,  and 
its  failure  to  "resynthesize"  in  trypsinized  areas  of  old  cell  wall  has 
been  shown:   and  individual  cell  variation  in  the  amount  and  location  of  a 
cell  wall  antigen  (M  protein)  has  been  observed  directly.  By  these,  and 
other  methods,  we  have  explored  the  relation  of  cell  wall  antigens  to  phage 
adsorption  and  to  certain  phenomena  occurring  in  homologous  specific  anti- 
body. However,  the  significance  of  each  of  these  findings,  aside  from  in- 
trinsic biological  Interest,  is  difficult  to  assess  --as  was  also,  undoubted^^y, 
the  significance  of  the  in  vivo  transformation  of  pneumococcal  types  when 
observed  by  Griffith  in  1927.  Hopefully,  such  observations  will  aid  in  un- 
derstanding growth,  macromolecular  syntheses,  and  morphogenesis  in  bacteria 
and  in  cells  in  general:   and  some  may  lead  to  such  understanding  of  patho- 
genesis and  resistance  as  to  be  useful  in  practical  developments  for  diag- 
nosis and  prevention  of  disease. 

Proposed  course  of  project: 

We  propose  to  continue  some  studies  as  indicated  individ-ually  under 
Major  Findings .  In  addition,  we  hope  to  extend  some  present  techniques  to 
other  bacteria  and  to  other  bacterial  phenomena:   to  utilize  more  discrimi- 
nating methods,  as  electron  microscopy,  to  correlate  fine  structure  with 
findings  made  by  other  methods;  and,  as  fresh  observations  indicate,  to  ini- 
tiate new  studies  of  the  bacterial  surface. 
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serum and  an  improved  method  for  evaluation  of  test  results, 
J.  Bact.,  83,  85-96,  1962. 

Cole,  R.  M,  and  Hahn,  J.  J.:   Cell  wall  replication  in  Streptococcus  pyo- 
^enes.  Science,  13^,  722-723,  I962. 
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Part  A 


Project  Title;  Epidemiologic  Studies  of  Infections  and  Illnesses, 

and  Their  Control  in  Junior  Village  Nursery  Children 

Principal  Investigators:  Dr.  Joseph  A.  Bell,  Dr>  Albert  Z.  Kapikian 

Other  Investigators:  Dr.  Robert  J.  Huebner,  Mrs.  Ruth  Shvedoff, 

Mrs.  C.  Eleanor  Stewart 

Cooperating  Units:  Virus  and  Rickettsial  Diseases  Section,  LID 

(Dr.  Chanock,  Dr.  Johnson),  Epidemiology  Laboratory 
Unit  (Dr.  Rosen),  Oncolytic  and  Oncogenic  Virus 
Unit  (Dr.  Ro*e),  Virology  Section,  Perinatal 
Research  Branch,  NINDB  (Dr.  Sever) 

Man  Years  (Calendar  year  1962) 
Total:  128/12 
Professional:  32/12 
Other:  96/12 

Project  Description: 

This  is  a  long  term,  intensive  study  of  the  illness  and  microbial 
experiences  of  nursery  children  at  Junior  Village,  a  District  of 
Columbia  Welfare  Institution.   It  began  in  July  1<^55  and  provides 
research  material  for  many  projects  of  which  66  A-K  are  reported 
herewith  together. 

Basic  Object i ves;  The  general  objective  is  to  maintain  under  observa- 
tion A  population  group  suitable  for  epidemiologic  study  of  occurrence 
OF  infection  and  disease  and  host-parasite-disease-relationships  as 

THEY  occur  naturally  IN  THIS  GROUP  AND  AS  THEY  CAN  BE  ALTERED  BY  CHEMO 

prophylaxis  and  new  vaccines.  One  of  the  chief  interim  objectives  is 
the  development  of  epidemiologic,  clinical  and  laboratory  tools  and 
methods  for  studying  infectious  diseases.  a  concerted  effort  is  being 
made  to  find  new  microbiologic  agents  which  cause  disease,  methods  of 
identification  of  these  agents,  modes  of  spread  and  methods  for 
prevention  and  treatment  of  acute  illnesses,  particularly  respiratory 

ILLNESSES.   The  STUDY  IS  DESIGNED  TO  SHED  LIGHT  ON  THE  NATURE  AND 
SCOPE  OF  STUDIES  WHICH  SHOULD  BE  PURSUED  IN  FURTHER  SEARCH  FOR  METHODS 
OF  CONTROL  OF  ACUTE  INFECTIOUS  DISEASES,  PARTICULARLY  THE  LARGE  MASS 
OF  ACUTE  RESPIRATORY  DISEASES,  INCLUDING  THE  COMMON  COLD.   The  INTEN- 
SIVE EPIDEMIOLOGIC  STUDY  OF  RESPIRATORY  AND  OTHER  VACCINES  IS  AND 
WILL  BE  A  MAJOR  OBJECTIVE  OF  THIS  PROJECT  AS  MORE  OF  SUCH  VACCINES 
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become  available. 

Methods  Employed  and  Patient  Material; 

The  study  children  are  located  in  Southwest  Washington,  D.  C. 
The  daily  population  is  now  close  to  130  white  and  negro  babies  six 

to  50  MONTHS  OF  AGE  WHO  ARE  IN  RESIDENCE  IN  EISENHOWER  COTTAGE  AND  IN 

THE  Infirmary  Building  for  domiciliary  care.  The  population  turnover 
has  been  frequent  with  an  average  of  5  to  6  new  admissions  per  week. 
Children  with  illnesses  are  studied  either  in  the  cottage  or  the 

INFIRMARY  AT  JUNIOR  VILLAGE,  OR  THE  ClINICAL  CeNTER  AT  N.I.H.  OR  AT 

THE  D.  C.  General  Hospital,  depending  upon  the  severity  of  illness 

AND  STUDY  INTEREST. 

A  FULL-TIME  physician  (D.C  WELFARE  DEPARTMENT),  TWO  NURSES  (NIH), 
AND  FOUR  NURSES'  ASSISTANTS  (NIH)  MAINTAIN  CONSTANT  MEDICAL  SURVEILLANCE 
OF  THE  CHILDREN,  RECORD  RECTAL  TEMPERATURES  ONCE  EVERY  DAY,  COLLECT 
SPECIMENS  FOR  LABORATORY  STUDY  AND  PREPARE  CLINICAL  RECORDS  ON  EACH 
CHILD  EACH  DAY,  REGARDLESS  OF  WHETHER  OR  NOT  ILL.   BoTH  THROAT  AND 
ANAL  SPECIMENS  FOR  VIRUS  STUDY  ARE  COLLECTED  ON  ADMISSION,  AND  ONCE 
WEEKLY  FROM  EVERY  CHILD,  AND  OTHERWISE  WHEN  INDICATED.   BlOOD  SPECIMENS 
ARE  COLLECTED  ON  ADMISSION,  ON  DISCHARGE,  SIX  WEEKS  AFTER  ADMISSION, 
EVERY  THREE  MONTHS  DURING  RESIDENCE,  AND  UNDER  SPECIAL  CIRCUMSTANCES. 

The  TEMPORAL  RELATIONS  BETWEEN  SOME  SPECIFIC  INFECTIONS  AND 

illnesses  have  been  determined,  and  in  order  to  confirm  the  etiologic 
role  of  these  agents  extensive  serologic  testing  must  be  carried  out. 
Due  to  the  limited  amounts  of  serum  available,  this  has  been  delayed 

PENDING  development  OF  M I CROSEROLOG I C  TECHNIQUES.   A  MICRO  TECHNIQUE 

for  testing  of  hemagglutination  inhibition  and  complement  fixation 
antibody  has  been  perfected  and  detailed  epidemiologic  studies  of 
adenoviruses  and  other  infections  are  under  way. 

Major  F  indings; 

Each  of  11  projects  is  summarized. 

Project  66  A  The  General  Epidemiology  of  Illness  and  Infection 
IN  THE  Junior  Village  Nursery 

The  first  three  years  of  study  embraced  4-79  normal  children  6  to 
35  months  of  age  who  lived  under  somewhat  crowded  conditions  at 
Junior  Village.   In  an  average  week,  53  children  were  under  observation 

AND  OF  THESE  AN  AVERAGE  OF  FOUR  PER  WEEK  WERE  NEW  ADMISSIONS.   ThE  MEAN 
DURATION  OF  RESIDENCE  WAS  APPROXIMATELY  17  WEEKS  PER  CHILD.   Th I S 
PROJECT  DESCRIBES  THE  STUDY  ARRANGEMENT,  THE  GENERAL  EPIDEMIOLOGY  OF 
ILLNESS  AND  INFECTIONS  AND  THEIR  TEMPORAL  INTERRELATIONSHIPS,  WHILE 
OTHER  PROJECTS  (B-K)  DETAIL  EXPERIENCES  WITH  SPECIFIC  INFECTIONS  AND 
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VACCINES.  During  the  early  part  of  the  three-year  study,  the  intensity 
OF  observations  was  increased  but  thereafter  it  remained  fairly  constant 
and  illnesses  were  observed  by  a  full  time  medical  staff  who  took  rectal 
temperatures  twice  daily  on  all  children.  Specimens  for  serologic  study 

WERE  collected  FROM  ALL  CHILDREN  ON  ADMISSION  AND  AT  ROUTINE  INTERVALS 

thereafter.  Throat  and  anal  specimens  for  viral  and  bacterial  study 
were  collected  from  all  children  on  admission,  at  onset  of  illness  and 

routinely  AT  LEAST  ONCE  A  WEEK.   DURING  THE  LATTER  PART  OF  THIS  STUDY 

project  when  observations  were  most  intense  some  4-, 000  laboratory 
specimens  per  month  were  collected  and  tested  for  viruses  and  bacteria. 

Aside  from  cases  of  rubeola  and  varicella,  departures  from  normal 
health  were  identified  on  the  basis  of  fever  100. 6°f  and  were  classified 
as  questionable  fevers  (a)  and  definite  illnesses  (b  or  c)  depending 
upon  the  height  and  persistence  of  fever  and  occurrence  of  associated 

CLINICAL  MANIFESTATIONS.   The  MEAN  WEEKLY  DEFINITE  ILLNESS  (BC)  ATTACK 
RATE  WAS  21.5  PER  CENT.   It  VARIED  CONSIDERABLY  FROM  WEEK  TO  WEEK  AND 

varied  slightly  by  season  but  was  nearly  uniform  by  age,  sex  and  race. 
However,  the  rates  for  definite  illnesses  (B)  i.e.,  definite  fevers 

WITHOUT  associated  CLINICAL  FINDINGS,  INCREASED  DURING  THE  EARLY  PART 
OF  THE  STUDY  AS  INTENSITY  OF  OBSERVATION  INCREASED  WHEREAS  THE  RATES 
FOR  DEFINITE  ILLNESS  (C)  REMAINED  RELATIVELY  CONSTANT  THROUGHOUT  THE 
STUDY.   The  attack  rates  for  definite  ILLNESSES,  BOTH  B  AND  C, 
DECREASED  WITH  DURATION  OF  RESIDENCE  IN  THE  NURSERY  PROBABLY  INDICATING 
INCREASED  IMMUNITY  TO  INFECTION. 

The  MAJOR  FINDINGS  OF  THE  FIRST  THREE  YEARS  OBSERVATIONS  WERE 

INCLUDED  IN  THE  1961  ANNUAL  REPORT  AND  HAVE  BEEN  PUBLISHED.   The  GENERAL 

EPIDEMIOLOGY  OF  ILLNESSES  AND  INFECTIONS  AS  THEY  OCCUR  IN  THIS  POPULA- 
TION IS  BEING  FURTHER  INVESTIGATED. 

Project  66  B  Serologic  Survey  of  Pneumonia  at  Junior  Village 
With  the  development  of  the  microtechnique  for  serologic  testing 

IT  WAS  decided  to  TEST  THE  APPROXIMATELY  170  PAIRED  BLOODS  OBTAINED 
FROM  CHILDREN  WHO  HAD  A  DIAGNOSIS  OF  PNEUMONIA  BETWEEN  1957-1960.   In 
THE  COMPLEMENT  FIXATION  TEST,  THE  ANTIGENS  OF  EaTON  AGENT,  RESPIRATORY 
SYNCYTIAL,  PARAINFLUENZA  1,  2,  3,  AND  ECHO  28  VIRUSES  WERE  USED.   Of 
SPECIAL  INTEREST  IN  THIS  STUDY  IS  THE  ELUCIDATION  OF  THE  ROLE,  IF  ANY, 

OF  THE  Eaton  agent  with  pneumonia  in  this  population.  The  preliminary 

SCREENING  TEST  INDICATES  THAT  THE  EaTON  AGENT  HAS  INFECTED  SOME  OF  THESE 
CHILDREN  WHO  DEVELOPED  PNEUMONIA.  ANALYSIS  WILL  BE  MADE  OF  THIS  LABORA- 
TORY DATA  WHEN  IT  IS  ALL  AVAILABLE. 

Project  66  C  Study  of  Inactivated  Measles  Virus  Vaccine  (Junior 
Village  Measles  Vaccine  Study  No.  L   and  5) 

An  attempt  was  made  to  determine  whether  Pfizer's  formalin- 
inactivated  MONKEY  KIDNEY  GROWN  MEASLES  VIRUS  VACCINE  COULD  PREVENT 
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CLINICAL  MEASLES  IN  VACCINEES-   The  STUDY  GROUP  CONSISTED  OF  CHILDREN 
ADMITTED  TO  JUNIOR  VILLAGE  AFTER  THE  LAST  CASE  OF  MEASLES  HAD  OCCURRED 

IN  July,  I96I.   It  was  our  plan  to  vaccinate  one-half  of  these  children 

AND  TO  RETAIN  THE  OTHER  HALF  AS  CONTROLS.   The  INITIAL  GROUP  OF  CHILD- 
REN WAS  GIVEN  THE  FIRST  DOSE  OF  VACCINE  ON  JANUARY  25,  1962.   UNFOR- 
TUNATELY, A  MEASLES  OUTBREAK  BEGAN  LESS  THAN  ONE  MONTH  LATER  AND,  AS 
A  RESULT,  THE  STUDY  HAD  TO  BE  DISCONTINUED.   In  TOTAL,  WE  ADMINISTERED 
A  SINGLE  DOSE  OF  VACCINE  TO  26  CHILDREN  AND  2  DOSES  TO  8  CHILDREN. 

We  have  REINSTITUTED  THE  STUDY  THIS  FALL  WITH  A  NEW  LOT  OF 
INACTIVATED  VACCINE  WHICH  IS  SAID  BY  THE  MANUFACTURER  TO  BE  MORE  POTENT 
ANTIGENICALLY  THAN  THE  PRODUCT  USED  EARLIER  THIS  YEAR.   AGAIN,  OUR 
CHIEF  OBJECTIVE  IS  TO  DETERMINE  WHETHER  THIS  VACCINE  CAN  PREVENT 
CLINICAL  MEASLES.   SUBSIDIARY  OBJECTIVES  WILL  ALSO  BE  PURSUED;  ONE 
WILL  BE  TO  OBSERVE  THE  EXTENT  OF  SPREAD  OF  WILD  MEASLES  VIRUS  AMONG 
VACCINEES  AND  THEIR  ANTIBODY  RESPONSES  TO  WILD  VIRUS  CHALLENGE.   In 
THIS  STUDY  WE  PLAN  TO  ADMINISTER  THE  VACCINE  IN  THREE  DOSES  AT  14-  DAY 
INTERVALS  TO  TWO-THIRDS  OF  THE  CHILDREN  ADMITTED  AFTER  THE  LAST  CASE 
OF  MEASLES  OCCURRED  ON  JUNE  26,  1962.   The  REMAINING  ONE-THIRD  OF  THE 
CHILDREN  ADMITTED  AFTER  JUNE  26,  1962  ARE  TO  SERVE  AS  CONTROLS.   To 
DATE,  38  CHILDREN  HAVE  RECEIVED  ONE  DOSE  OF  VACCINE. 

Project  66  D  An  Outbreak  of  Acute  Infectious  Lymphocytosis 

The  outbreak  occurred  in  a  4  month  period  when  at  least  22  cases 
of  acute  infectious  lymphocytosis  were  discovered.  The  leukocyte 
counts  varied  from  20,000  TO  94-, 000  per  cu  mm.  with  a  relative  lympho- 
cytosis OF  approximately  80^.  After  the  outbreak  had  begun,  routine 
white  blood  cell  counts  were  recorded  in  the  entire  population  twice  a 

WEEK  at  first,  AND  SUBSEQUENTLY  ONCE  WEEKLY  IN  AN  ATTEMPT  TO  DEFINE 
ACCURATELY  AN  INCUBATION  PERIOD  AND,  IN  ADDITION,  TO  ESTIMATE  THE 
DURATION  OF  THE  DISEASE.   ANALYSIS  OF  THE  OUTBREAK  FROM  AN  ETIOLOGICAL, 
EPIDEMIOLOGIC  AND  CLINICAL  VIEWPOINT  IS  IN  PROGRESS. 

Project  66  E  An  Outbreak  of  Parainfluenza  Virus  Type  2  (CA) 
i nfect ion 

An  outbreak  of  parainfluenza  virus  type  2  infection  occurred 
during  the  spring  of  i960  among  the  study  group  at  junior  village. 
This  outbreak  was  not  recognized  clinically  but  rather  as  a  result 

OF  testing  OF  throat  SWAB  SPECIMENS  COLLECTED  REGULARLY  THREE  TIMES 
WEEKLY  FROM  ALL  CHILDREN. 

Of  the  105  CHILDREN  IN  RESIDENCE  FOR  7  DAYS  OR  MORE  DURING  THE 

STUDY  PERIOD,  March  20  to  May  6,  I960,  80  lived  in  Eisenhower  Cottage 

AND  25  IN  THE  INFIRMARY  BUILDING.   PARAINFLUENZA  2  VIRUS  WAS  ISOLATED 
FROM  20  CHILDREN,  ALL  RESIDENTS  OF  EISENHOWER  COTTAGE  AND  ALL  (EXCEPTING 
ONE  WHOSE  PREOUTBREAK  SERUM  WAS  NOT  AVAILABLE)  WITHOUT  PREOUTBREAK 
NEUTRALIZING  ANTIBODIES.   PAIRED  SERA  ON  14-  OF  THE  20  WERE  TESTED 
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AND  11  SHOWED  NEUTRALIZING  ANTIBODY  RISES  TO  THE  PARAINFLUENZA  2  VIRUS. 
In  ADDITION,  11  VIRUS  NEGATIVE  CHILDREN  DEVELOPED  SIMILAR  SEROLOGIC 
EVIDENCE  OF  INFECTION.   TWENTY-ONE  {U3%)    OF  U9    EISENHOWER  COTTAGE 
RESIDENTS  WITHOUT  PREOUTBREAK  NEUTRALIZING  ANTIBODY  DEVELOPED  SEROLOGIC 
EVIDENCE  OF  INFECTION.   ThIS  RELATIVELY  LOW  INCIDENCE  OF  PARAINFLUENZA 
2  VIRUS  INFECTION  WAS  IN  CONTRAST  TO  (l )  TWO  PREVIOUSLY  STUDIED  OUT- 
BREAKS AT  Junior  Village  of  parainfluenza  3  infection  when  29  of  29, 

AND  3S    OF  39  children  without  or  with  low  levels  of  PREOUTBREAK  NAB 

titers  developed  serologic  evidence  of  parainfluenza  3  infection  and 
(2)  a  previously  studied  jun i  or  village  outbreak  of  respiratory 
syncytial  (rs)  virus  infection  wherein  73  (91%)  of  80  children  developed 
serologic  evidence  of  rs  infection.  however,  in  spite  of  this  relatively 
low  incidence  of  infection,  the  parainfluenza  2  virus  spread  rapidly,  as 
15  of  the  20  virus  positive  children  were  infected  within  a  period  of 
less  than  two  weeks. 

The  virus  was  found  to  be  significantly  associated  with  the  onset 

OF  AN  acute  undifferentiated  FEBRILE  (>100.6°F)  ILLNESS  BY  BOTH  CROSS 

sectional  and  horizontal  analyses,  leaving  little  doubt  that  there  was 
an  etiologic  relationship  between  virus  isolation  and  onset  of  illness. 
The  average  of  the  maximum  temperatures  of  the  children  with  virus 

ISOLATION  and  AN  ASSOCIATED  FEBRILE  ILLNESS  WAS  102. ^°F,  WHILE  THE 
average  DURATION  OF  FEVER  WAS  3-4  DAYS.   The  NATURE  OF  THE  ILLNESSES 
WAS  STRIKING  IN  THAT  ONLY  ONE  OF  THE  INFECTED  CHILDREN  DEVELOPED  CROUP, 
THE  SYNDROME  FROM  WHICH  THE  VIRUS  ORIGINALLY  DERIVED  ITS  NAME. 

Project  66  F  Epidemiology  of  Adenovirus  Types  1.  2.  3  and  5 
Infection  and  Disease 

The  1961  Annual  Report  noted  some  major  findings  which  are  now 
(1962)  published. 

Additional  findings  of  interest  concern  the  development  of  methods 
of  studying  adenovirus  infection,  reinfection  and  latency,  and  reactiva- 
tion, I.E.,  RENEWED  SHEDDING.   JT  CAN  NOW  BE  EP I  DEMI OLOG I GALLY  DEMON- 
STRATED that  ADENOVIRUSES,  PARTICULARLY  TYPES  1,  2   AND  5  REMAIN  LATENT 
AND  ARE  RE-SHED  FROM  TIME  TO  TIME,  SUCH  RE-SHEDDING  NOT  BEING  RELATED 
TO  TIME  OF  EXPOSURE  TO  INFECTION.   The  RELATIVE  RISKS  OF  INFECTION  AND 
REINFECTION  HAVE  NOW  BEEN  COMPUTED  WITHIN  LIMITS  AND  STUDIES  ARE  IN 
PROGRESS  WHICH  ARE  AIMED  TOWARD  IDENTIFYING  THE  CAUSE  OF  RE-SHEDDING 
OR  REACT  1  VAT  ION. 

To  ASSIST  IN  THESE  STUDIES  THE  MICRO  HEMAGGLUTINATION  TECHNIQUES 
AS  MODIFIED  BY  Dr.  SevER  HAVE  BEEN  USED  TO  TITER  ADENOVIRUS  ANTIBODIES. 
To  DATE  THE  RESULTS  CORRELATE  ( SOME  B0%)    WITH  THE  NEUTRALIZING  ANTIBODY 
RESULTS  ON  ALIQUOTS  OF  THE  SAME  SERUMS  BUT  EITHER  THE  HEMAGGLUTINATION 
INHIBITION  ANTIBODIES  OR  THE  TECHNIQUE  WERE  INSENSITIVE  FOR  DETECTING 
PRIOR  INFECTION  WITH  HOMOLOGOUS  TYPES.   ThE  TEST  RESULTS  WERE  80-90$^ 
REPRODUCIBLE.   The  VALUE  OF  THIS  TEST  FOR  JuN I  OR  VILLAGE  STUDIES 
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REMAINS  TO  BE  DEMONSTRATED. 

Project  66  G  Epidemiologic  Study  of  Polio  Infection.  Illness  and 
Vacc ine 

Many  of  the  preoutbreak  blood  serums  of  children  who  were  present 
during  Polio  types  2  and  3  outbreaks  have  been  tested  for  neutralizing 
antibodies  to  homologous  types.  Tedious  analytic  methods  were  necessary 
to  determine  whether  vaccine  or  prior  homologous  infection  influenced 
the  risk  of  infection  under  given  intensity  of  exposure.  The  influence 
of  vaccine  and  of  prior  homologous  infection  on  illness  and  duration 
of  shedding  of  homologous  virus  was  also  studied.  Prior  homologous 
infection  experience  markedly  reduced  the  occurrence  and  duration  of 
shedding  of  both  polio  type  2  and  type  3  virus.  The  type  3  inactivated 
vaccine  used  did  not  induce  a  neutralizing  antibody  response  and  did  not 

influence  the  OCCURRENCE  OR  DURATION  OF  SHEDDING.   The  TYPE  2  VACCINE 

INDUCED  NEUTRALIZING  ANTIBODIES  IN  A  SUBSTANTIAL  NUMBER  OF  CHILDREN 
AND  IT  SIGNIFICANTLY  SHORTENED  THE  DURATION  OF  SHEDDING  OF  VIRUS,  BUT 

IT  DID  NOT  INFLUENCE  THE  OCCURRENCE  OF  INFECTION.   FURTHER  ANALYSES 
ARE  NECESSARY  TO  SEE  IF  VIRUS  INTERFERENCE  CAN  BE  DETECTED  AND  IS 

INVOLVED  IN  THIS  PHENOMENON.    In  ADDITION  STUDIES  ARE  UNDER  WAY  TO 
DETERMINE  WHAT  ATTRIBUTES  ARE  RELATED  TO  OCCURRENCE  AND  NONOCCURRENCE 
OF  ILLNESS  AT  TIME  OF  INFECTION. 

Project  66  H  Epidemiologic  Studies  of  ECHO  3.  11.  25  and  JV5  Virus 
Infections  at  Junior  Village 

Separate  outbreaks  of  ECHO  3,  11,  25  and  JV5  viruses  have  occurred 
AT  Junior  Village.  During  these  outbreaks,  87  isolates  of  ECHO  3  virus 
WERE  recovered,  OVER  100  OF  ECHO  11,  25  OF  ECHO  25,  and  14  of  JV5  viruses. 
In  collaboration  with  Dr.  Leon  Rosen,  an  intensive  analysis  of  these 
outbreaks  is  being  made  in  an  attempt  to  ascertain  the  relationship  of 
these  agents  with  illness.  At  the  present  time  preliminary  analysis 
reveals  some  of  these  agents  to  be  significantly  associated  with  the 
onset  of  undifferentiated  acute  febrile  illness. 

Project  66  I  Penicillin  as  a  Chemqprophylact ic  Agent 

Daily  doses  of  300,000  units  of  penicillin  were  given  orally  to  a 

randomly  selected  20^  OF  THE  CHILDREN  AND  CLINICALLY  THIS  DID  NOT 
APPRECIABLY  INFLUENCE  OCCURRENCE  OF  ACUTE  FEBRILE  ILLNESS  AND  IT  DID 
NOT  INFLUENCE  OCCURRENCE  OF  VIRUS  INFECTION  BUT  DID  INFLUENCE  OCCURRENCE 
OF  STREPTOCOCCAL  INFECTION.   FURTHER  STUDY  OF  DATA  IS  NEEDED  AND  WILL 
BE  PURSUED. 

Project  66  J  A  Comparative  Study  of  Reactions  to  a  Soluble  Pertussis 
Antigen 

One  hundred  seventy-three  and  180  children  were  given  Tridipigen 
and  Trisolgen  respectively,  in  a  controlled  study  of  reactions  to  these 
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PRODUCTS.  During  the  4-8  hour  period  following  vaccination,  children 

RECEIVING  TrIDIPIGEN  TENDED  TO  HAVE  MORE  FEVERS  THAN  THOSE  RECEIVING 
TrISOLGEN  and  there  was  NO  APPRECIABLE  DIFFERENCE  IN  THE  OCCURRENCE  OF 
ERYTHEMA  AND  EDEMA.   ALTHOUGH  DATA  REMAIN  TO  BE  ANALYZED  IN  GREATER 
DETAIL,  IT  APPEARS  THAT  THERE  WERE  NO  SIGNIFICANT  DIFFERENCES  BETWEEN 
PRODUCTS  IN  LOCAL  OR  SYSTEMIC  FEBRILE  REACTIONS.   Th I S  IS  CONTRARY  TO 
REPORTS  AND  CLAIMS  OF  BIOLOGIC  MANUFACTURERS  AND  HAS  BEEN  TENTATIVELY 
REPORTED  TO  DBS  FOR  SUCH  ACTION  AS  DEEMED  PERTINENT. 

Project  66  K  Epidemiologic  Study  of  Coxsackie  B3  and  B5  Virus 
Infections.  Disease  and  Vaccine  Prophylaxis 

The  general  study  of  the  epidemiology  of  Coxsackie  B3  and  B5 
infections  showed  their  epidemic  occurrence  in  July  of  1956  and  1957 
respectively.  There  were  KL,   and  98  children  from  whom  Coxsackie  B3  and 
35  were  isolated.  Another  outbreak  of  B5  occurred  in  August,  1958,  when 
isolations  were  obtained  from  29  children.  The  neutralizing  antibody 
status  of  some  110  children  present  in  jun i  or  village  at  the  time  of 
these  outbreaks  have  now  been  determined  and  studies  are  underway  to 
elucidate  the  epidemiology  of  infection  and  disease. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute; 

Although  the  study  is  deliberately  limited  to  a  group  of  young 
children  who  have  a  high  proportion  of  susceptibles  to  various  micro- 
bial infections,  it  shows  some  of  the  potentialities  of  such  infections 
in  older  susceptible  persons.  This  project  represents  a  systematic 
approach  to  determining  the  various  etiologies  of  acute  febrile  illnesses 
so  as  to  guide  research  on  development  of  methods  for  control. 

The  project  provides  a  source  of  specimens  for  finding  new  causes 
of  illness,  for  studying  their  etiologic  significance  and  for  testing 
methods  of  control.   It  is  significant  that  long  term  Junior  Village 
studies  of  host-parasite-disease-relationships  are  being  carried  out  on 
the  bulk  of  diseases  which  commonly  cause  misery  and  absenteeism  from 
schools  and  industry.  The  studies  are  of  such  a  nature  that  they  are 

NOT  likely  to  be  CONDUCTED  BY  OTHER  THAN  A  GOVERNMENT  GROUP.   ThE  STUDIES 
are  PROGRESSING  METICULOUSLY  AND  FAIRLY  SATISFACTORILY  TO  THE  INVESTIGA- 
TORS. 

It  IS  OBVIOUS  THAT  THE  MANY  ACUTE  FEBRILE  RESPIRATORY  DISEASES  AND 
FEVERS  OF  UNDETERMINED  ORIGIN  WHICH  ARE  A  MAJOR  PUBLIC  HEALTH  PROBLEM 
ARE  CAUSED  BY  A  GREAT  MULTIPLICITY  OF  ETIOLOGIC  AGENTS.   To  PREVENT  OR 
AMELIORATE  THESE  ILLNESSES  BY  VACCINE  PROPHYLAXIS  REQUIRES  A  MULTIPOLY- 
VALENT  VACCINE  IN  AS  MUCH  AS  NONE  OF  THESE  KNOWN  AGENTS  IS  PRODUCING  A 
VERY  LARGE  PROPORTION  OF  THESE  DISEASES.   It  SEEMS  TIMELY  TO  INITIATE 
CONTROLLED  EPIDEMIOLOGIC  STUDIES  IN  THE  USE  OF  MULTIVALENT  VACCINES  AND 
THEIR  POSSIBLE  ENHANCEMENT  OR  INTERFERENCE  WITH  EACH  OTHER. 
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The  project  has  provided  a  large  amount  of  data  which  needs 
meticulous  study  to  see  if  epidemiological  methods  can  be  found  to 
shed  light  on  latent  infections,  multiple  etiology  of  illnesses,  e.g., 
the  possible  dual  role  of  bacteria  and  viruses,  or  the  role  of  interfer- 
ence of  infections  in  preventing  disease. 

Proposed  Course  of  Project: 

Clinical  epidemiological  observations  are  being  continued  together 

with  weekly  COLLECt'lON  OF  THROAT  AND  ANAL  SPECIMENS  FOR  VIRUS  STUDY  AND 
collection  OF  ROUTINE  BLOOD  SAMPLES.   BlOOD  SAMPLES  WILL  BE  TESTED 
EXTENSIVELY  FOR  SPECIFIC  ANTIBODIES  AND  WHEN  INFECTIONS  OR  ILLNESSES 
OF  INTEREST  ARE  FOUND,  VIRUS  ISOLATION  STUDIES  WILL  BE  CARRIED  OUT  TO 
PIN  POINT  THE  INFECTION  AND  ITS  RELATION  TO  ILLNESS.   The  INTENSIVE 
EPIDEMIOLOGIC  STUDIES  OF  RESPIRATORY  AND  OTHER  VIRAL  VACCINES  ARE  AND 
WILL  CONTINUE  TO  BE  A  MAJOR  OBJECTIVE  OF  THIS  PROJECT  AS  THESE  VACCINES 
BECOME  AVAILABLE.    It  IS  PLANNED  TO  CONTINUE  THE  STUDY  FOR  AS  LONG  AS 
IT  APPEARS  PROFITABLE. 


Part  A 


Project  Title: 


PHS-N I H 

Individual  Project  Report 

Calendar  Year  I962 


Serial  No.  NIAID  66  L 


1.  Infectious  Diseases 

2.  Epidemiology 

3.  Bethesda,  WIaryland 


Epidemiological  Studies  on  Efficacy  and  Safety  of 
Influenza  Vaccine  in  General  Population  Groups 


Principal  Investigators: 


Joseph  A.  Bell,  Robert  N.  Philip,  and 
Borland  J.  Dav is 


Other  Investigators:  M.O.  Beem,  P.M.  Beigelman,  J. I.  Engler, 

G.W.  Mellin,  J.H.  Johnson,  A.Wl.  Lerner 

Cooperating  Units:  None 

Man  Years  (Calendar  year  1962) 
Total:   10/12 
Professional:  4/12 
Other:  6/12 

Project  Description; 

This  was  a  1951-56  controlled  study  of  aqueous  and  mineral  oil 

ADJUVANT  monovalent  INFLUENZA  VACCINES,  TyPE  A,  A1  AND  B, , AMONG  SOME 
19,000  PEOPLE  IN  GENERAL  POPULATION  GROUPS  OF  26  LOCAL  RESIDENTIAL  AREAS 

OF  Norfolk  and  Arlington,  Virginia,  and  Montgomery  County,  Maryland. 
An  outbreak  of  Influenza  B  was  observed  in  1952,  Influenza  A  in  1953, 
AND  Influenza  B  in  1955-  A  preliminary  report  on  protection  in  the  1952 
AND  1953  outbreaks  was  published  in  1954  AND  comprehensive  reports  on 
the  five  year  study  were  published  in  1961  embracing  (1)  the  general 
epidemiology  of  influenza  and  acute  febrile  respiratory  illnesses, 
(2)  laboratory  observations,  and  (3)  vaccine  reactions.  These  were 

NOTED  in  last  YEAR'S  ANNUAL  PROJECT  REPORT.   A  COMPREHENSIVE  REPORT  ON 

the  amount  and  durat ion  of  vaccine  protection  remains  to  be  completed. 

Major  Findings: 

Influenza  constitutes  such  a  small  proportion  (8-15%)  of  the 
clinically  undifferent iable  acute  febrile  illnesses  of  two  or  more  days 
duration,  that  for  the  total  five  year  study  period  the  effects  of  a 
highly  effective  influenza  vaccine  would  hardly  be  discernible.   It  is 
obvious  that  the  aqueous  vaccines  (300  CCA  units)  gave  no  detectable 
protection  but  the  oil  adjuvant  vaccines  (100  CCA  units)  gave  definite 
protection  during  the  three  outbreaks,  and  this  protection  apparently 

LASTED  2-3  years.   On  THE  OTHER  HAND  THE  AMOUNT  OF  PROTECTION  IN  THE 
1955  OUTBREAK  WAS  APPARENTLY  SO  SMALL  AS  TO  BE  OF  NO  CONSEQUENCE. 


Part  B  included   / /  Yes  /  X  /  No 


Serial  No.  NIAID  66  L 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute; 

There  is  no  evidence  that  commercially  available  influenza  vaccines 
(aqueous)  will  protect  for  longer  than  one  year.   It  is  impractical  and 
not  worth  the  effort  to  get  everybody  vaccinated  every  year  with  available 
products.  I/I/hat  is  needed  is  a  vaccine  that  will  protect  for  many  years. 
These  studies  have  demonstrated  that  for  this  end  the  mineral  oil  adjuvant 
vaccines  are  the  most  promising  products  available  to  date. 

Proposed  Course  of  Project: 

The  field  study  is  completed.  Analysis  of  data  will  continue 
(1)  in  an  effort  to  develop  epidemiologic  methods  for  better  evaluation 
of  amount  and  duration  of  protection  and  (2)  to  study  the  epidemiology  of 
acute  respiratory  diseases  in  general  population  groups.  during  1962 
progress  has  been  made  in  developing  epidemiologic  methods  for  study  of 
influenza  and  for  other  diseases  of  the  acute  febrile  respiratory  group 

WHERE  NO  CLEAR  CUT  CLINICAL  ENTITY  IS  INVOLVED.   ThIS  HAS  BEEN  A  PER- 
PLEXING PROBLEM  IN  THIS  AND  IN  THE  JuNIOR  VILLAGE  STUDIES. 


Serial  No.  NIAID  66  M 

1.  Infectious  Diseases 

2.  Epidemiology 

3.  Bethesda,  Maryland 


PHS-N I H 
Individual  Project  Report 
Calendar  Year  1962 


Part  A 


Project  Title:  Epidemiological  Studies  on  Efficacy  and  Safety  of 

Asian  Influenza  Vaccine  in  General  Population  Groups 
1957-1958 

Principal  Investigator:  Raymond  Seltser  (Johns  Hopkins  University) 

Other  Investigators:  Philip  Sartwell  (JHU)  and  Joseph  A.  Bell 

Cooperating  Units:  Johns  Hopkins  University,  Baltimore,  Maryland 

AND  National  Institutes  of  Health 

Man  Years  (Calendar  year  1962) 
Total:   0/12 
Professional: 
Others 

Project  Descr ipt ion; 

Our  1961  Annual  Report  gave  project  descriptions,  major  findings 
and  significance  to  bio-medical  research.   In  1962,  A  REPORT  was 
published  on  this  project  as  indicated  in  Part  B. 


Part  B  included  /  X  /  Yes  /_ /  No 


PHS-N I H 

Individual  Project  Report 

Calendar  Year  1962 


Serial  No.  NIAID  66  N 

1.  Infectious  Diseases 

2.  Epidemiology 

3.  Bethesda,  Maryland 


Part  A 


Project  Title:  Hemagglutination  Inhibition  (HI)  Antibody  to  Type  A 
and  B  Influenza  8-9  Years  after  Vaccination  with 
100  CCA  Units  of  Monovalent  Mineral  Oil  Adjuvant  Vaccine 

Principal  Investigator:  Fred  M.  Davenport,  Albert  V.  Hennessy  and 

Joseph  A.  Bell 

Other  Investigators:  R.  N.  Philip,  R.  A.  Shvedoff 

Cooperating  Units:  Cooperative  Study  N.I.H.  and  University  of  Michigan 

Man  Years  (Calendar  year  1962) 
Total:  o/12 
Professional: 
Other: 

Project  Description: 

Our  1961  Annual  Report  gave  project  description,  major  findings 
and  significance  to  bio-medical  research.   In  I962  a  report  on  this 
project  was  published  as  indicated  in  Part  B. 


Part  B  included  /  X  /  Yes   /   /  No 
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Serial  No.  NIAID  66  0 

1.  Infectious  Diseases 

2.  Epidemiology 
PHS-NIH             3.  Bethesda,  Maryland 

Individual  Project  Report 
Calendar  Year  1962 

Part  A 

Project  Title;  The  Etiology  of  Respiratory  Disease  on  a  College  Campus 

Principal  Investigator:  Dr.  Albert  Z.  Kapikian 

Other  Investigators:  Dr.  Karl  Johnson,  Dr.  Robert  Chanock, 

Dr.  Joseph  Bell,  Dr.  Robert  Huebner 

Cooperating  Units:  University  of  Maryland  Infirmary 

Man  Years(Calendar  year  1962) 
Total:  <  1/12 
Professional:  <  1/12 
Other:  <  1/12 

Project  Description: 

Object i ves:   (1)  To  determine  the  role  of  known  viruses  as  etiologic 
agents  in  a  young  adult  population;  (2)  to  find  new  agents  which  might 
be  associated  et i olog i  call y  with  respiratory  disease. 

Patient  Material: 

With  the  cooperation  of  the  University  of  Maryland  Infirmary,  a 

STUDY  was  undertaken  IN  OCTOBER  1958  TO  DETERMINE  THE  ROLE  OF  VIRUSES 

in  the  etiology  of  respiratory  disease  in  a  young  adult  population. 
Patients  who  appeared  with  complaints  referable  to  their  respiratory 

TRACT  WERE  EXAMINED.   ThROAT  SWABS  AND  ACUTE  AND  CONVALESCENT  BLOODS 
WERE  ALSO  OBTAINED.   An  ATTEMPT  TO  HAVE  A  CONTROL  GROUP  OF  NONRESPIRATORY 
PATIENTS  WAS  UNSUCCESSFUL.   The  THROAT  SWAB  SPECIMENS  WERE  TESTED  FOR 

viruses  in  appropriate  tissue  cultures  and  the  blood  was  tested  for  cf 
antibody  against  a  battery  of  respiratory  virus  antigens. 

Major  F  indings: 

In  a  previous  annual  report  we  summarized  the  major  findings. 
During  the  past  year,  (1962)  we  tested  paired  sera  from  116  students 

AGAINST  THE  EaTON  AGENT  CF  ANTIGEN  AND  FOUND  THAT  NONE  OF  THE  STUDENTS 
HAD  SIGNIFICANT  ANTIBODY  INCREASES.   It  WAS  OF  INTEREST,  HOWEVER,  THAT 
20  OF  116  STUDENTS  SHOWED  EVIDENCE  OF  PREVIOUS  INFECTION  WITH  EaTON 
AGENT  OR  A  CLOSELY  RELATED  AGENT. 


Part  B  included  /   /  Yes   /  X  /  No 


Serial  No.   NIAID  66  0 


Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute; 
This  project  has  attempted  to  find  the  etiology  of  respiratory 

DISEASES  of  viral  ORIGIN  IN  A  YOUNG  ADULT  POPULATION.    In  THIS  STUDY 
ONLY  2%    OF  THE  RESPIRATORY  ILLNESSES  COULD  BE  ASSOCIATED  BY  EITHER 
VIRUS  ISOLATION  OR  SEROLOGY  WITH  VIRAL  AGENTS.   ThE  TASK  OF  FURTHER 

attempting  to  find  agents  which  are  causing  viral  respiratory  diseases 
is  apparent. 

Proposed  Course  of  Project; 

It  IS  PLANNED  TO  TEST  THE  PAIRED  BLOODS  OBTAINED  FROM  THIS  STUDY 
BY  NEUTRALIZATION  TEST  AGAINST  OTHER  AGENTS  SUCH  AS  HGP,  FEB  AND  THE 
ECHO  28  VIRUSES  -  ALL  OF  WHICH  HAVE  BEEN  IMPLICATED  RECENTLY  AS 
ETIOLOGIC  AGENTS  OF  ADULT  ACUTE  RESPIRATORY  ILLNESSES  -  TO  SEE  IF  THESE 
AGENTS  WERE  IMPORTANT  ETIOLOGIC  AGENTS  OF  THE  RESPIRATORY  ILLNESSES  IN 
THIS  POPULAT ION. 


Serial  No.  NIAID  66  P 

1.  Infectious  Diseases 

2.  Epidemiology 
PHS-NIH            3.  Bethesda,  Maryland 

Individual  Project  Report 
Calendar  Year  1962 

Part  A 

Project  Title:  The  Role  of  Viruses  in  the  Etiology  of  Ear  Disease 

Principal  Investigator:  Dr.  Albert  Z.  Kapikian 

Other  Investigators:  Dr.  Joseph  A.  Bell 

Cooperating  Units:  Washington  Hospital  Center,  Ear,  Nose  and  Throat 

Department 

WIan  Years   (Calendar  year  1962) 
Total:   <  1/12 
Professional:     <  1/12 
Other:  <  1/12 

Project  Description: 

It  is  believed  that  viruses  are  responsible  for  many  nonbacterial 
ear  infections  such  as  serous  otitis  media.   It  was  attempted  in  this 
project  to  study  patients  with  serous  otitis  media  to  determine  the 
role  of  viruses  in  this  disease. 

Pat  ient  Material; 

Patients  at  the  Washington  Hospital  Center  ENT  clinic  with  serous 
otitis  media  were  examined.  Flu'ds  from  the  middle  ear  were  tested 
IN  appropriate  tissue  culture  lines.  Acute  and  convalescent  blood 
specimens  were  obtained. 

Major  Findings: 

Paired  acute  and  convalescent  blood  specimens  obtained  from  nine 
patients  with  serous  otitis  media  have  been  studied  for  the  presence  of 
complement  fixing  antibody  rises.  No  rises  were  found  against  the 
antigens  of  Eaton  agent,  parainfluenza  1,  2,  3,  RS,  Influenza  A,  B,  C, 

AND  adenoviruses. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute: 

The  role  of  viruses  in  ear  diseases  is  uncertain.  The  project 
attempted  to  clarify  their  role  in  the  etiology  of  middle  ear  disease, 
especially  serous  otitis  media. 
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Serial  No.  NIAID  66  P 


Proposed  Course  of  Project; 

The  field  aspects  of  this  study  have  been  concluded  but  the  sera 
are  being  conserved  for  possible  further  laboratory  study. 


Serial  No.  NIAID  66  Q 

1 .  Infectious  Diseases 

2.  Epidemiology  Section 
PHS-NIH             3.  Bethesda,  Maryland 

Individual  Project  Report 
Calendar  Year  1962 


Part  A 


Project  Title:  Study  of  Community  Outbreaks  of  Respiratory  Disease 

Principal  Investigators:  Dr.  Albert  Z.  Kapikian  and  Dr.  Joseph  A.  Bell 

Other  Investigators: 

Cooperating  Units:  Respiratory  Virus  Disease  Unit  (Dr.  Robert  Chanock) 

WIan  Years  (Calendar  year  1962) 
Total:<  1/12 
Professional:  <  1/12 
Other:  <  1/12 

Project  Description: 

In  cooperation  with  the  local  health  department  we  investigated 
several  outbreaks  of  acute  respiratory  disease  in  school  children  in 

AN  attempt  to  determine  THE  ETIOLOGIC  AGENTS  OF  THESE  DISEASES. 

Major  Findings: 

Investigation  of  an  outbreak  of  acute  respiratory  disease  at 
Western  Junior  High  School  was  made.  Physical  examinations  were 
performed  and  throat  swab  specimens  for  viral  study  obtained.  Several 
throat  swab  specimens  yielded  influenza  B  virus. 

An  explosive  outbreak  described  as  "Fifth  Disease  due  to  ECHO  16" 
among  school  children  in  Fairfax  County  was  investigated.  Throat  and 

ANAL  specimens  WERE  OBTAINED  AS  WELL  AS  PAIRED  BLOODS  FROM  12  CHILDREN. 

Paired  bloods  were  tested  by  the  CF  test  against  the  antigens  of  ECHO  4, 
6,  9,  H,  16  and  18  VIRUSES  and  no  rises  were  found.   Inoculation  of 
throat  and  anal  swab  specimens  into  WIK  tissue  cultures  yielded  no 
cytopathogen  ic  effects.  However,  two  specimens  inoculated  in  lll/i  26 

TISSUE  culture  CELLS  YIELDED  A  CPE  SIMILAR  TO  THAT  OBSERVED  WITH  THE 

rhinov  iruses.   Identification  of  these  agents  is  in  progress. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute: 

By  cooperating  with  the  local  health  departments  as  they  request 
aids  in  the  diagnosis  of  acute  infections,  we  endeavor  to  maintain  a 
knowledge  of  the  outbreaks  of  illnesses  as  they  occur  in  neighboring 

states.   It  18  HOPED  THAT  BY  STUDY  OF  COMMUNITY  OUTBREAKS  OF  RESPIRATORY 


Part  B  included  /_ /  Yes   /  X  /No 


Serial  No.   NIAID  66  Q 


DISEASES,  NEW  AGENTS  MAY  BE  DISCOVERED  OR  THAT  RELATIONSHIPS  WITH 
ILLNESS  OF  ALREADY  KNOWN  AGENTS  MAY  BE  FOUND. 

Proposed  Course  of  Project t 

We  will  ENDEAVOR  TO  STUDY  OUTBREAKS  OF  ACUTE  RESPIRATORY  DISEASES 
AS  THEY  ARE  REPORTED  TO  US  FOR  THE  ABOVE  REASONS. 


Serial  No.  NIAID  66  A-Q 


PHS-N I H 
Individual  Project  Report 
Calendar  Year  1962 

Part  B_  Honors,  Awards,  and  Publications 


Publications  other  than  abstracts  from  this  project: 

Seltser,  R.  (JHU),  Sartwell,  P.E.  (JHU),  and  Bell,  J. A.: 

A  Controlled  Test  of  Asian  Influenza  Vaccine  in  a  population  of 
Families.  Ai\4er.  J.  Hyg.  ,  2^:112-135,  1962. 

Davenport,  F.M.  (Not  NIH),  Hennessy,  A.V.  (Not  NIH)  and  Bell,  J. A.: 
Immunologic  Advantages  of  Emulsified  Influenza  Virus  Vaccines. 
Military  Medicine,  127:95-100,  1962. 

Rosen,  L.,  Bell,  J. A.,  and  Huebner,  R.J.: 

A  Longitudinal  Study  of  Enteroviral  Infections  in  Young  Children. 
Sixth  International  Congress  Tropical  Medicine  and  Malaria,  ^:377- 
381,  1959.   (Published  in  1962) 

Kapikian,  A.Z.,  Bell,  J. A.,  Rosen,  L.,  and  James,  R.G.  (Not  NIH): 

Attenuated  Measles  Virus  Vaccine:  Clinical,  Antigenic,  and  Prophylactic 
Effects  when  Administered  with  Gamma  Globulin.  JAMA,  179:8^1-8^7,  1962. 

Kapikian,  A.Z.: 

Influenza  Vaccination.  Response  to  Query  Submitted  by  JAMA. 
JAMA,  180:  263,  1962. 

Bell,  J. A.,  Rowe,  W.P.,  and  Rosen,  L.: 

Acute  Respiratory  Diseases  of  Viral  Etiology.  II.  Adenoviruses. 
Amer.  J.  Pub.  Health,  ^s902-907,  1962. 

Parrott,  R.H.  (Not  NIH),  Vargosko,  A.J.  (Not  NIH),  Kim,  H.W.  (Not  NIH) 
Bell,  J. A.,  and  Chanock,  R.M.:  Acute  Respiratory  Diseases  of  Viral 
Etiology.  III.  Myxoviruses:  Parainfluenza.  Amer.  J.  Pub.  Health, 
i2: 907-91 7,  1962. 

Chanock,  R.M.,  Parrott,  R.H.  (Not  NIH),  Vargosko,  A.J.  (Not  NIH), 
Kapikian,  A.Z.,  Knight,  V.,  and  Johnson,  K.M.:  Acute  Respiratory 
Diseases  of  Viral  Etiology.   IV.  Respiratory  Syncytial  Virus. 
Amer.  J.  Pub.  Health,  ^:918-925,  1962. 

Chanock,  R.M.,  Parrott,  R.H.(Not  NIH),  Johnson,  K.M.,  Kapikian,  A.Z., 
AND  Bell,  J. A.:  The  Parainfluenza  Myxoviruses.  Conference  for  Newer 
Respiratory  Disease  Viruses.   (In  press.) 


"0 
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Serial  No.  NIAID  66  A-Q 
Publications  other  than  abstracts  from  this  project;  (Cont.) 

Kapikian,  A.Z.,  Bell,  J. A.,  WIastrota,  F.Wl.  (Not  NIH),  Huebner,  R.J., 
liVoNG,  D.C.,  AND  Chanock,  R.IW.;  An  Outbreak  of  Parainfluenza  2 
(Croup-Associated)  Virus  Infection  Associated  with  Acute  Undifferen- 
tiated Febrile  Illness  in  Children.  JAIWA  (In  press.) 

Kapikian,  A.Z.:  Adenovirus  Vaccination.  Response  to  Query  Submitted 
BY  JAMA.  JAIWA  (In  press.) 

Rosen,  L.,  Hovis,  J.,  and  Bell,  J. A.:  Further  Observations  on  Typing 
Adenoviruses  and  a  Description  of  Two  Possible  Serotypes.  Proc.  Soc. 
ExPER.  Biol,  and  Med.  110:710,  1962 

Rosen,  L.,  Hovis,  J.,  and  Bell,  J. A.:  Observations  on  Some  Little-known 
Adenoviruses.  Proc.  Soc.  Exper.  Biol,  and  Med.  Ill; 166.  1962 

Honors  and  Awards  related  to  this  project;  (Dr.  Joseph  A.  Bell) 

Awarded  the  Public  Health  Service  Distinguished  Service  Medal,  April  1962. 

Invitational  Lecture,  University  of  Edinburgh,  Scotland. 

Conducted  seminar  at  Johns  Hopkins  University  School  of  Hygiene  and 
Public  Health  on  Epidemiological  problems  in  studying  host-paras ite- 
disease-relat lonships. 

Served  as  consultant  to  the  University  of  Colorado  on  the  design  and 
conduct  of  studies  of  the  health  effects  of  long-term  low-grade 
exposures  to  uranium. 

Lecture  on  "Respiratory  Diseases  and  Viruses"  at  the  Joint  Annual  Meeting 
OF  THE  Physicians  and  Surgeons  of  Atlantic  Coast  Railroads. 

Served  on  Governing  Council,  American  Public  Health  Association. 

Served  as  associate  member  Armed  Forces  Epidemiological  Board  Commission 
ON  Influenza. 

"served  on  Medical  Advisory  Council,  District  of  Columbia  Welfare  Depart- 
ment. 

Served  on  World  Health  Organization  Committee  on  International  Quarantine. 

Serveo  as  a  member  of  World  Health  Organization  expert  panel  on  quarantine 
by  initiating  action  so  that  the  1962  m/oRLD  Health  Assembly  changed 
the  International  Sanitary  Regulations  to  enable  all  nations  to  take 
adequate  sanitary  measures  to  protect  themselves  against  El  Tor  cholera. 


Serial  No.  NIAID  66  A-Q 
Honors  and  Awards  related  to  this  project;  (Dr.  Joseph  A.  Bell)(Cont.) 


At  request  or  World  Health  Organization,  prepared  a  paper  justifying 

AND  encouraging  AMENDMENT  TO  THE  INTERNATIONAL  SANITARY  REGULATIONS 

so  as  to  be  more  effective  in  preventing  international  spread  of 
small  pox. 

Invited  by  World  Health  Organization  to  participate  in  preparation  of 
a  guide  book  on  controlled  fleld  trials  in  communicable  diseases- 
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PHS-NIH 

Individual  Project  Report 

Calendar  Year  I962 


Infectious  Diseases 
Pacific  Research  Section 
Honolulu,  Hawai i 


Part  A 


Project  Title:  Studies  on  enteroviruses,  adenoviruses,  reoviruses 

Principal  Investigator:  Dr.  Leon  Rosen 

Other  Investigators:  Dr.  J.  A.  Bell,  Dr.  J.  Kern,  Dr.  K.  M.  Johnson, 

Dr.  D.  Mendez-Cash  ion.  Dr.  J.  Ehrenkranz,  Dr. 
H.  Evans,  Mrs.  Janet  Hovis 

Cooperating  Units:  Laboratory  of  Clinical  Investigations,  NIAID;  D.C. 

Welfare  Department,  School  of  Medicine,  University 
of  Puerto  Rico,  San  Juan;  School  of  Medicine, 
University  of  Miami 


Man  Years:  (Calendar  Year  ^^62) 

7.0 
,:  3.0 


Total:        ~( .0 
Profess ional: 
Other: 


Project  Description: 


Object i ves: 


Methods  Employed: 


To  determine  the  role  in  human  biology  of 
enteroviruses,  adenoviruses,  and  reoviruses, 
to  elucidate  the  natural  history  of  these 
viruses. 

Collaborative  studies  with  institutions  outside 
of  the  nih  and  with  various  intramural  labo- 
ratories are  undertaken  as  opportunities  are 
presented  . 

During  I962  studies  were  completed  on  those 

ASPECTS  OF  THE  JUNIOR  VILLAGE  NURSERY  STUDY 
IN  WHICH  THIS  LABORATORY  HAS  BEEN  INVOLVED. 

All  ACTIVE  laboratory  work  in  Bethesda  was 

TERMINATED  AT  THE  END  OF  MaY  .   WoRK  ON  SETTING 
UP  THE  LABORATORY  IN  HONOLULU  WAS  BEGUN  AT  THE 
BEGINNING  OF  AuGUST.   MoST  OF  THE  LATTER  PART 
OF  THE  YEAR  WAS  OCCUPIED  IN  GETTING  TISSUE 
CULTURE  LINES  STARTED,  TRAINING  NEW  PERSONNEL, 
GATHERING  SUPPLIES,  ETC. 

-in:! 
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Part  A  Major  F  ind i ngs: 

Hemagglutinins  were  demonstrated  for  a  number  of  strains  of  entero- 
viruses WHICH  could  not  BE  READILY  CLASSIFIED  AS  ANY  OF  THE  PRESENTLY 

known  serotypes.  work  was  undertaken  to  sort  these  untypable  strains 
into  groups  so  that  any  new  serotypes  which  might  be  present  could 
be  recognized  and  described. 

Work  was  completed  in  collaboration  with  Dr.  K.  M.  Johnson  on  the 
characterization  of  five  newly  recognized  enteroviruses  which  do  not 

PRODUCE  CYTOPATHIC  CHANGES  IN  RHESUS  KIDNEY  CULTURES.    In  ADDITION^ 
WORK  WAS  ALMOST  COMPLETED  ON  THE  CHARACTERIZATION  OF  A  NEWLY  RECOG- 
NIZED HEMAGGLUTINAT ING  ENTEROVIRUS  WHICH  DOES  PRODUCE  CYTOPATHIC 
CHANGES  IN  RHESUS  KIDNEY. 

In  STUDIES  OF  CLINICAL  MATERIAL  FROM  PATIENTS  WITH  CENTRAL  NERVOUS 
SYSTEM  DISEASE  FROM  PUERTO  R I  CO  AND  M I  AM  I  STRAINS  OF  ENTEROVIRUSES 
WHICH  COULD  NOT  BE  IDENTIFIED  AS  ANY  OF  THE  PRESENTLY  RECOGNIZED 
SEROTYPES  WERE  ENCOUNTERED.   OnE  OF  THESE  ENTEROVIRUSES  WAS  RE- 
COVERED FROM  THE  SPINAL  FLUID,  AND  THE  PATIENT  YIELDING  THIS  ISOLATE, 
AS  WELL  AS  A  NUMBER  OF  OTHERS  WITH  UNTYPABLE  ISOLATES,  HAD  HOMOTYPIC 
NEUTRALIZING  ANTIBODY  RISES. 

ECHO  VIRUS  TYPE  1  WAS  RECOVERED  FROM  THE  SPINAL  FLUID  AND  THE  FECES 
OF  A  PATIENT  WITH  ASEPTIC  MENINGITIS.   Th I S  PATIENT  ALSO  HAD  A 
SIGNIFICANT  HOMOTYPIC  NEUTRALIZING  ANTIBODY  RISE.   Th I S  IS  THE 
FIRST  SIGNIFICANT  EVIDENCE  LINKING  ECHO  TYPE  1  WITH  DISEASE  IN  MAN. 

In  the  COURSE  OF  THE  JuNIOR  VILLAGE  STUDIES  IT  WAS  SHOWN  THAT  ECHO 
VIRUS  TYPE  II  WAS  ASSOCIATED  WITH  DIARRHEAL  DISEASE  -  THE  FIRST  GOOD 
EVIDENCE  THAT  ANY  ENTEROVIRUS  GIVES  RISE  TO  THIS  TYPE  OF  ILLNESS. 

In  a  COLLABORATIVE  STUDY  WITH  WORKERS  IN  THE  LABORATORY  OF  Cl I N I CAL 

Investigations  three  human  volunteers  were  successfully  infected 

WITH  REOVIRUS  TYPE  1  OF  BOVINE  ORIGIN.   Th I S  IS  THE  FIRST  DEMON- 
STRATION THAT  REOVIRUSES  OF  ANIMAL  ORIGIN  CAN  INFECT  MAN. 

Two  APPARENTLY  NEW  ADENOVIRUS  SEROTYPES  AND  THREE  "pRIMe"  STRAINS 
OF  OTHER  SEROTYPES  WERE  RECOGNIZED  AND  DESCRIBED  DURING  THE  YEAR. 

Sign  IF  I cance  to  the  Program  of  the  Inst itute;  The  role  of  the  numer- 
ous ENTEROVIRUSES,  ADENOVIRUSES,  AND  REOVIRUSES  IN  HUMAN  BIOLOGY  IS 

only  beginning  to  be  studied.  data  obtained  thus  far  indicate  that 
a  number  of  these  viruses  are  quite  important  in  human  pathology. 

Further  progress  in  this  field  depends  to  a  great  extent  on  the 
development  of  simple  laboratory  procedures  to  cope  w ; th  the  large 
number  of  viruses  now  known  to  belong  to  these  groups. 
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Part  A  Significance  to  the  Program  of  the  Institute:  (continued) 

The  adenoviruses  and  reoviruses  can  now  be  typed  fairly  easily, 
largely  as  a  result  of  the  techniques  developed  in  this  laboratory. 

The  ENTEROVIRUSES  ARE  CURRENTLY  A  MORE  DIFFICULT  PROBLEM,  AND  FOR 

this  reason  intensive  studies  on  hemagglutination  by  this  group  are 
being  pursued  . 

Proposed  Course  of  the  Project;  The  study  of  these  three  families 
OF  viruses  will  be  continued  both  in  the  field,  as  opportunities  are 

PRESENTED,  AND  IN  THE  LABORATORY.   LABORATORY  STUDIES  WILL  BE  DEVOTED 
primarily  to  the  ORDERLY  CLASSIFICATION  OF  EXISTING  AND  NEWLY  RECOG- 
NIZED SEROTYPES  AND  TO  THE  DEVELOPMENT  OF  SIMPLE  IN-VITRO  TECHNIQUES. 


Special  emphasis  will  be  placed  on  hemagglutination  by  enteroviruses 
especially  the  newly  recognized  members  which  do  not  produce  cyto- 

PATHIC  AFFECTS  IN  RHESUS  KIDNEY. 
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PHS-NIH 

Individual  Project  Report 

Calendar  Year  I962 

Part  B  Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 

1.  Bell,  J.  A.,  Huebner,  R.  J.,  Rosen,  L.,  Rowe,  W.  P.,  Cole,  R.  M., 
Mastrota,  F.  M.,  Floyd,  T.  M.,  Chanock,  R.  M.,  and  Shvedoff,  R.  M. 
Illness  and  microbial  experiences  of  nursery  children  at  Junior 
Village.  Amer .  Jour.  Hyg.  2^:267-292,  I96I 

2.  Rosen,  L.:  Hemagglut i nat ion- inh ib it  ion  antibody  responses  in 
human  adenovirus  infections.  Proc.  Soc.  Exp.  Biol,  and  Med. 

lo8:474-ii79,  1962. 

3.  Mendez-Cash ION,  D.,  Sanchez-Longo,  L.  P.,  Valcarcel,  M.,  and 
Rosen,  L.:  Acute  cerebellar  ataxia  in  children  associated  with 
infection  by  poliovirus  1.  Pediatrics,  29:8o8-8l'5,  I962. 

k.     Rosen,  L.:  Measles  on  Tahiti.  Amer.  Jour.  Dis.  Child. 
10^:254-255,  1962. 

5.  Kapikian,  a.  Z.,  Bell,  J.  A.,  Rosen,  L.,  and  James,  R.  G.: 
Attenuated  measles-virus  vaccine:  Clinical,  antigenic  and 
prophylactic  effects  of  the  vaccine  when  administered  with 
gamma  globulin.  J. a.m. a.  rj2'&i'i -S^l ,   1962. 

6.  Bell,  J.  A.,  Rowe,  W.  P.,  and  Rosen,  L.:  Acute  respiratory 
diseases  of  virus  etiology.   II.  Adenoviruses.  Amer.  Jour. 
Pub.  Hlth.,  ^:902-907,  I962. 

7.  Melnick,  J.  L.,  Dalldorf,  G.,  Enders,  J.  F.,  Gelfand,  H.  M., 
Hammon,  W.  McD.,  Huebner,  R.  J.,  Rosen,  L.,  Sabin,  A.  B., 
Syverton,  j.  T.,  and  Wenner,  H.  A.:  Classification  of  human 
enteroviruses.  Virology,  2^:501 -50H,  I962. 

8.  Black,  F.  L.,  and  Rosen,  L.:  Patterns  of  measles  antibodies  in 
residents  of  tahiti  and  their  stability  in  the  absence  of 
re-exposure.  Jour.  Immunol.,  88:725-73"!  j  1962. 

9.  Rosen,  L.,  Hovis,  J.  F.,  and  Bell,  J.  A.:  Further  observations 

ON  TYPING  adenoviruses  AND  A  DESCRIPTION  OF  TWO  POSSIBLE  ADDI- 
TIONAL serotypes.  Proc.  Soc.  Exp.  Biol,  and  Med.  110:710-71 3 j 
1962. 

10.  Rosen,  L.,  Hovis,  J.  F.,  and  Bell,  J.  A.:  Observations  on  some 
little-known  adenoviruses.  Proc.  Soc.  Exp.  Biol,  and  Med., 

jm:  166-1 71,  1962. 
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Part  B  Honors,  Awards,  and  Publications  (continued) 

11.  Rosen,  L.:  Hemagglutination.   In  "Techniques  in  Experimental 
Virology",  Harris,  R.  J.  C,  ed..  Academic  Press.   In  press. 

12.  Rosen,  L.:  Reoviruses  in  animals  other  than  man.  Ann.  New 
York  Acad.  Sci.   In  press. 

13.  Rosen,  L.,  Evans,  H.  E.,  and  Spickard,  A.:  Reovirus  infections 
IN  human  volunteers.  Amer.  Jour.  Hyg.   In  press. 

1^.  Rosen,  L.,  Abinanti,  F.  R.,  and  Hovis,  J.  F.:  Further  obser- 
vations ON  THE  NATURAL  INFECTION  OF  CATTLE  WITH  REOVIRUSES. 

Amer.  Jour.  Hyg.   In  press. 

15.  Rosen,  L.:  Respiratory  enterovirus  and  reovirus  infections. 
Archiv  fur  die  GesAmte  Virusforschung.   In  press. 

16.  Johnson,  K.  M.  and  Rosen,  L.:  Characteristics  of  five  newly 
recognized  enteroviruses  recovered  from  the  human  oropharynx. 
Amer.  Jour.  Hyg.   In  press. 

17.  Rosen,  L,:  Technology  for  rapid  identification  of  virus 
ISOLATES.  Amer.  Rev.  Respir.  Dis.   In  press. 

Honors  and  Awards  relating  to  this  project: 

1.  Invited  speaker.  Conference  on  comparative  Virology.  New  York 
Academy  of  Sciences,  New  York,  March,  I962. 

2.  Invited  participant.  World  Health  Organization  meeting  on 
Comparative  Virology,  New  York,  March,  I962. 

3.  Invited  speaker.  Seminar  on  the  epidemiology  and  prevention 

OF  CERTAIN  enteric  AND  RESPIRATORY  VIRUS  DISEASES,  INTER- 
NATIONAL Children's  Center,  Paris,  June,  I962. 

k.        Invited  speaker.  Conference  on  newer  respiratory  disease  viruses. 
National  Institutes  of  Health,  Bethesda,  October,  I962. 

5.  Invited  speaker.  Symposium  on  rapid  diagnostic  virology, 
American  Public  Health  Association,  Miami,  October,  I962. 

6.  Invited  lecturer  in  epidemiology.  University  of  California 
School  of  Public  Health,  Berkeley,  October  I962. 

7.  Appointed  Lecturer  (Professor)  in  Public  Health,  University 
OF  Hawaii,  Honolulu,  academic  year  I962-I963. 
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1.  Infectious  Diseases 

2.  Epidemiology 

3.  Bethesda,  Maryland 

PHS-NIH 

Individual   Project  Report 

Calendar  Year    1962 

Part  A. 

Project  Title:  Studies  on  viruses  of  the  enteric  tract  of  cattle 

Principal  Investigators:  Dr.  F.  R.  Abinanti  and  Dr.  Leon  Rosen 

Other  Investigators:      None 

Cooperating  Units:       Dairy  Husbandry  Department,  University  of 

Maryland;  Home  of  Correction,  Jessup,  Md. 

Man  Years  (Calendar  Year  1962): 


Total : 

5/12 

professional : 

2/12 

Other : 

3/12 

Project  Description: 

Objectives:  To  investigate  the  biologic  properties  and  natural 
history  of  the  viruses  inhabiting  the  enteric  tract  of  cattle. 

Methods  Employed  (Dr.  F.  R.  Abinanti):   A  longitudinal  study  of 
dairy  cattle  on  three  different  farms  has  been  carried  out  for  approximately 
three  years.  Monthly  fecal  swabs  and  serum  specimens  are  obtained  from 
each  animal  and  these  are  studied  in  the  laboratory  by  a  variety  of  virus 
isolation  and  serologic  procedures. 

(Dr.  L.  Rosen):  Collection  of  field  specimens  in  the  longitudinal 
study  of  dairy  cattle  was  terminated  during  1961  but  work  has  continued 
during  1962  on  laboratory  aspects  of  the  problem.  Laboratory  studies  on 
the  reovi ruses  were  completed  during  the  year. 

Major  Findings  (Dr.  F.  R.  Abinanti):   My  activities  were  confined 
to  finding  a  suitable  animal  for  the  production  of  hyperimmune  sera  to  the 
various  bovine  enteric  virus  isolates.  The  chicken  was  the  animal  found 
best  suited  and  very  satisfactory  antiserums  were  produced.  With  these 
sera  we  have  so  far  been  able  to  differentiate  at  least  five  different 
virus  types. 
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(Dr.  L.  Rosen):  A  total  of  fifty-nine  strains  of  reoviruses  were 
recovered  from  the  feces  of  cattle  during  the  study.  Each  of  the  strains 
could  be  identified  as  one  of  the  three  serotypes  known  to  infect  man. 
Both  virologic  and  serologic  data  indicated  that  type  I  and  3  infections 
were  very  common  but  that  type  2  infections  were  comparatively  rare.  Most 
animals  were  infected  with  at  least  one  serotype  before  the  age  of  one  year. 
Reinfections  with  homotypic  serotypes  and  multiple  infections  with  different 
serotypes  v/ere  observed.  Antibody  responses  in  infected  animals  were 
similar  to  those  which  have  been  noted  in  humans. 

Significance  to  the  Program  of  the  Institute:  The  recovery  of  viruses 
(such  as  reoviruses)  from  cattle  which  are  antigenical ly  identical  with  those 
which  occur  in  man  is  of  obvious  interest.  Aside  from  the  possible  impor- 
tance of  cattle  as  potential  sources  of  infection,  a  number  of  aspects  of 
the  natural  history  of  these  agents  can  be  clarified  by  their  study  in 
lower  animals.   In  addition,  viruses  recovered  from  cattle  which  are  analo- 
gous, but  not  identical,  to  those  of  humans  also  proved  a  mechanism  for 
gaining  useful  information  about  the  latter  groups. 

Proposed  Course  of  the  Project;  To  differentiate  other  virus  types 
and  to  study,  serologically,  the  natural  history  of  these  virus  infections 
in  cattle.  Physical,  chemical  and  immunological  studies  will  be  done  to 
determine  in  which  virus  group  the  virus  should  be  catalogued. 


Part  B  Included:  Yes 
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PHS-NIH 

Individual  Project  Report 

Calendar  Year  1962 

Publications  other  than  abstracts  from  this  project: 

Abinanti,  F.  R.  :  Studies  of  animal  viruses  with  particular  reference  to 

para-inf I uenza  3  and  reovirus  infections.  American  Review  of  Respira- 
tory Diseases,  In  press.   (Presented  at  International  Conference  on 
Newer  Respiratory  Disease  Viruses,  Bethesda,  Maryland,  October,  1962). 
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Part  A 


Infect ious  Di seases 
2.  Pacific  Research  Section 
3  .  Honolulu,  Hawa i i 
PHS-NIH 
Individual  Project  Report 
Calendar  Year  I962 


Project  Title:  Studies  on  eosinophilic  meningitis  in  the  Pacific 
Area 

Principal  Investigator:  Dr.  Leon  Rosen 

Other  Investigators:  Dr.  Gordon  Wallace,  Dr.  Paul  P.  Weinstein, 

Dr.  Gert.  L.  Laqueur,  Dr.  Thomas  Sawyer. 


CooPERAT I ng  Dm  its; 


Man  Years:   (LID) 


Laboratory  of  Parasitic  Diseases,  NIAID 
Department  of  Health,  State  of  Hawaii 
Institut  de  Recherches  Medicales  de  la  Polynesie 
Francaise,  Papeete,  Tahiti 


Total:        1  .0 
Professional:  9/12 
Other:        3/I 2 


Project  Description: 


Object  i ves:  To  determine  the  etiology  and  method  of 
transmission  of  eosinophilic  meningitis 
in  the  Pacif  ic  Area. 


Methods  Employed: 


Major  Findings: 


Laboratory  studies  on  Angiostrongylus 
cantonensis  were  carried  out  in  Bethesda 
during  the  first  half  of  the  year.  Field 
investigations  were  continued  in  the  State 
of  Hawaii  during  the  second  half  of  the 
year.  Data  were  collected  in  French 
Polynesia  during  the  entire  year  by 
cooperating  investigators. 


Four  rhesus  monkeys  fed  infective  (3rd 
stage)  larvae  of  a.  cantonens I s  failed 
show  overt  signs  of  infection,  but,  at 
necrosy  all  except  one  had  fifth  stage 
larvae  in  their  brains.  The  monkey  in 
which  larvae  were  not  found  had  brain 
lesions  consistent  with  the  infection. 


to 
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Part  A  Major  Findings  (continued) 

The  larvae  recovered  from  the  monkeys  were  retarded  in  development 
as  compared  with  those  recovered  from  rats  sacrificed  at  similar 
time  intervals  after  infection^  and  were  also  smaller  in  size  than 

THOSE  RECOVERED  PREVIOUSLY  FROM  A  HUMAN  BRAIN.   LeSIONS,  SIMILAR 
TO  THOSE  NOTED  IN  THE  BRAINS,  WERE  FOUND  IN  THE  SPINAL  CORDS  OF 
ALL  THE  MONKEYS,  BUT  PARASITES  WERE  NOT  FOUND, 

Experimental  infection  of  laboratory  rats  with  A.  cantonensis 

REVEALED  THAT  WHEN  WORM  BURDENS  REACHED  ^0    TO  60  AND  OVER  THE 
INFECTIONS  WERE  ALMOST  UNIVERSALLY  FATAL.   On  THE  OTHER  HAND,  RATS 

harboring  5  to  10  worms  developed  chronic  infections  which  per- 
sisted for  many  months. 

Eosinophilic  meningitis  cases  continued  to  occur  in  French  Polynesia 
at  about  the  same  rate  as  during  1 96i  (i.e.,  about  250  laboratory- 
CONFIRMED  CASES  PER  year) 

Investigations  carried  out  in  Hawaii  during  I962  resulted  in  recog- 
nition OF  two  additional  laboratory-confirmed  cases  in  this  locality, 
One  of  these  was  an  adult  Tongan  female  who  had  lived  in  Oahu  for 
one  year,  and  the  other  was  an  adult  caucasian  male  who  was  born  in 
the  state.  both  of  these  cases  were  non-fatal.  a  total  of  seven 
cases  of  eosinophilic  meningitis  or  meningoencephalitis  has  now 
been  recognized  in  hawaii. 

Significance  to  Program  of  the  Institute;  Eosinophilic  meningitis 
continues  to  occur  in  the  pacific  area  and  is  probably  much  more 

PREVALENT  THAN  IS  COMMONLY  REALIZED.    It  IS  OBVIOUSLY  OF  INTEREST 

to  determine  the  etiology  and  source  of  this  disease  so  that  appro- 
priate preventive  measures  can  be  instituted. 

Proposed  Course  of  Project:  Epidemiologic  field  studies  will  be 
intensified  dur i ng  19^3  ^ ith  special  reference  to  the  geographic 
distribution  of  a.  cantonens I s.   It  is  anticipated  that  it  will 

BE  possible  to  UNDERTAKE  EPIDEMIOLOGIC  STUDIES  IN  NeW  CaLEDONIA 

and  THE  U.  S.  Trust  Territory  as  well  as  to  continue  the  studies 
IN  French  Polynesia  and  Hawaii. 

It  is  also  planned  to  undertake  laboratory  studies  on  possible 
carrier  or  paratenic  hosts  of  a.  cantonens is  (such  as  swine) 

DUR ING  1963. 
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PHS-NIH 

Individual  Project  Report 

Calendar  Year  I962 

Part  B  Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 

1.  Rosen,  L.,  Chappell,  R.,  Laqueur,  G.  L.,  Wallace,  G.  D.,  and 
Weinstein,  P.  p.:  Eosinophilic  meningoencephalitis  caused  by 

A  METASTRONGYL id  LUNG-WORM  OF  RATS.   J. A.M. A.  179:620-62^, 

1962. 

2.  Weinstein,  P.  P.,  Rosen,  L.,  Laqueur,  G.  L.,  and  Sawyer,  T.  K.: 
Angiostrongylus  cantonensis  infection  in  rats  and  rhesus 

MONKEYS,  and  OBSERVATIONS  ON  THE  SURVIVAL  OF  THE  PARASITE 

IN  vitro.  Amer  .  Jour.  Trop.  Med.  and  Hyg.   In  press. 
Honors  and  Awards  relating  to  this  project: 

1.  Invited  speaker.  First  Asian  and  Oceanian  Congress  of 
Neurology,  Tokyo,  October,  1962  (Did  not  attend  -  paper 

READ  BY  substitute) . 

2.  Invited  speaketr,  Symposium  on  Epidemiological  Studies  of 
Neurological  Disorders,  American  Public  Health  Association, 
Miami,  I962. 

3.  A  NEWLY  recognized  MOSQUITO  SPECIES  FROM  TAHITI  HAS  BEEN  NAMED 

for  Dr.  Leon  Rosen  (Culex  rosen i )  "in  recognition  of  his  impor- 
tant CONTRIBUTIONS  TO  THE  KNOWLEDGE  OF  THE  MOSQUITOES  OF  FRENCH 

Oceania". 
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1.  Infectious  Diseases 

2.  Viral  &  Rickettsial  Diseases 

3.  Bethesda,  Maryland 


PHS-NIH 

Individual   Project  Report 

Calendar  Year   1962 


Part  A. 


Project  Title:  A  study  of  squamous  cell  carcinoma  (cancer  eye)  in 
cattle. 

Principal  Investigators:  Dr.  F.  R.  Abinanti,  Dr.  W.  Gay  (DRS) , 

Dr.  M.  Stanton  (NCI) 

Other  Investigators:     Dr.  R.  J.  Huebner 

Cooperating  Units:       Bay  Manor  Farms  (owner  Mr.  Otis  Smith),  Lewes, 

Delaware;  M.  D.  Anderson  Hospital  (Dr.  Russell), 
Houston,  Texas 

Man  Years  (Calendar  Year  1962) 


Tota 1 : 

21/12 

Professional : 

10/12 

Other: 

11/12 

Project  Description; 

Objectives:  There  are  approximately  600  Hereford  cattle  on  the  Bay 
Manor  Farms,  Lewes,  Delaware,  and  about  30  percent  of  these  cattle  have 
precancerous  or  cancerous  lesions  of  the  eyes  and  orbital  appendages.  The 
principal  efforts  are  to  determine  if  a  virus  is  responsible  for  this  con- 
dition and  to  study  the  natural  history  of  the  disease. 

Methods  Employed:  Monthly  inspections  are  made  of  the  herd  and  a 
photographic  record  is  being  made  of  the  progress  of  the  lesions.  At  this 
time  eye  swabs  are  taken  and  blood  for  possible  future  serological  studies. 
Dr.  William  Gay  surgically  removes  affected  tissues  at  interv  als  which  are 
examined  histologically  by  Dr.  M.  Stanton,  and  virological ly  by  Dr.  F.  R. 
Abinanti.  Further  frozen  sections  will  be  examined  by  the  fluorescent 
technique  to  explore  the  possibility  of  there  being  a  specific  antigenic 
material  present  in  the  cancers. 
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A  sero-epizootiological  study  of  cat+le  with  and  without  "cancer  eye" 
has  been  planned  in  cooperation  with  the  M.  D.  Anderson  Hospital  "cancer  eye" 
research  group  under  Dr.  William  Russell.  Several  hundred  sera  will  be 
collected  by  this  group  from  cattle  with  cancer  eye  and  matched  controls. 
The  specimens  will  be  tested  for  antibodies  vs.  bovine  viruses  and  for  some 
of  the  mouse,  chicken  and  rabbit  tumor  viruses. 

Major  Findings;  An  agent  has  been  recovered  from  two  separate  tumors 
from  a  bull.  This  agent  has  been  so  difficult  to  work  with  that  less  than 
satisfactory  progress  has  been  made  even  though  it  was  recovered  almost  ten 
months  ago.  The  agent  appeared  to  pass  from  eel  I  to  eel  I  and  I ittle  or  no 
evidence  is  seen  that  it  is  present  in  tissue  culture  fluids.   It  cannot 
be  satisfactorily  stored  at  freezer  temperatures,  but  does  survive  at 
refrigerator  temperatures.  Neutralization  tests  have  been  performed  with 
some  success  but  not  enough  information  has  been  gathered  yet  to  determine 
the  significance  of  this  agent  relative  to  the  genesis  of  the  bovine  tumors. 
The  agent  has  been  inoculated  interocularly  and  intraocularly  and  intra- 
venously into  five  calves.  No  lesions  have  been  seen  to  date  but  the  agent 
has  been  recovered  from  eye  and  nasal  secretions  and  feces.  One  hundred 
of  the  younger  cattle  are  being  kept  under  surveillance.  At  the  start  of 
this  year  74  of  these  animals  had  no  lesions  and  as  of  this  date  35  of  this 
74  have  developed  precursor  plaque  lesions. 

Significance  to  the  Program  of  the  Institute;  Provides  an  opportunity 
to  explore  the  possible  viral  etiology  of  squamous  cell  carcinoma.  The  Bay 
Manor  herd  provides  excellent  nearby  material  for  epidemiological  studies 
of  the  natural  history  of  the  cancer  itself. 

Proposed  Course  of  the  Study;  We  are  continuing  surveillance  of  the 
100  young  cattle.  Studies  will  be  continued  to  determine  the  role  of  the 
agent  recovered  from  the  tumors  in  the  genesis  of  squamous  eel  I  carcinoma. 


Part  B.  Included;  Yes 
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PHS-NIH 

Individual  Project  Report 

Calendar  Year  1962 

Publications  other  than  abstracts  from  this  project: 

Abinanti,  F.  R.:  Newer  knowledge  of  animal  tumor  viruses.  Presented  at 
Southern  Branch  A.  P.  H.  A.,  Roanoke,  Virginia,  May  3,  1962. 
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1.  Infectious  Diseases 

2.  Virus  &  Rickettsial  Diseases 

3.  Bethesda,  Maryland 

PHS-NIH 
Individual  Project  Report 
Calendar  Year  1962 

Part  A 

Project  Title:  Studies  of  tumor  viruses  in  nature. 

Principal  Investigators:  Dr.  Robert  J.  Huebner,  Dr.  Wallace  P. 

Rowe,  Dr.  M.  Katherine  Cook,  Dr.  Padman  S. 
Sarma 

Other  Investigators:  Dr.  Janet  W.  Hartley,  Mrs.  Joan  Austin 

Field  -  Mr.  W.  T.  Lane,  Mr.  J.  Reynolds 

Cooperating  Units:  NCI  -  Dr.  Donald  Armstrong,  Dr.  Melahat  Okuyan, 

Dr.  Robert  J.  Lehman 

Man  Years  (Calendar  Year  1962) 
Total:         3.0 
Professional  :    .5 
Other:         2.5 

Project  Description: 

Objectives:  This  project  is  concerned  with  elucidating  the 
occurrence  and  behavior  of  tumor  viruses  in  their  natural  animal  hosts 
in  natural  environments.  Attention  is  directed  to  those  viruses  for 
which  survey  tools  have  been  developed,  namely,  polyoma  in  mice, 
papilloma  viruses  in  various  animals,  Rois  sarcoma  and  avian  leukosis 
complex  in  chickens,  and  also  more  recently  adenoviruses  12  and  18  in 
hamsters.  Because  they  frequently  becloud  the  issue  and  lead  to  confusing 
data,  other  naturally  occurring  viruses  not  known  to  cause  cancer  must 
be  studied  when  encountered. 

Methods  Emp I oyed :  Various  conventional  and  newly  developed 
procedures,  such  as  virus  demonstration  and  isolation  techniques  in 
tissue  cultures  and  experimental  animals,  plus  serologic  procedures 
(CF,  HI,  MAP,  Neut.  tests)  are  used  in  examining  specimens  collected 
in  field  studies  for  evidence  of  contemporary  and  prior  virus  infections. 
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Ma.jor  Findings; 

Adenoviruses  12  and  18;  The  oncogenic  effects  of  these  two  human 
viruses  in  hamsters  have  suggested  a  number  of  methods  for  determining 
their  importance  in  naturally  occurring  human  cancer.  One  method  is 
a  fol lowup  of  children  infected  as  infants  with  these  viruses.  Another  is 
a  retrospective  sero-epidemio logic  survey  of  cancer  patients  and  comparable 
controls  (see  sero-epidemiological  studies  NIAID  68  E) .  Results  are  too 
preliminary  to  report  at  this  time. 

Avian  Leukosis-Sarcoma  Complex;  Recent  large  outbreaks  of  avian 
sarcoma  and  leukosis  in  Virginia  chicken  egg  producing  plants  have 
provided  an  opportunity  to  re-examine  the  role  of  avian  leukosis  viruses 
in  a  natural  outbreak  of  chicken  cancers  using  modern  tissue  culture 
and  other  new  viral  techniques.  Several  wild  strains  of  virus  were 
recovered  by  Drs.  Cook  and  Okuyan  which  grow  in  chick  embryo  fibroblasts 
(CEF)  as  we  I  I  as  in  the  chorio-al lantoic  membrane  (CAM).  Viral  assay 
procedures  are  now  being  evaluated  to  be  used  in  ecological  studies  of 
the  natural  histories  of  wild,  naturally  occurring  leukosis  viruses. 
The  objectives  of  these  field  studies  are  similar  to  those  of  previous 
studies  of  polyoma.  The  possibility  will  be  explored  that  the  chicken 
cancer  viruses  occur  also  in  the  numerous  mice  (Mus  musculus)  and  rats 
(Rattus  norveqicus)  which  infest  the  chicken  houses  and/or  in  chicken 
parasites  such  as  lice.  Possible  human  infections  will  also  be  studied. 

Po I yoma ;  Natural  history  studies  of  this  interesting  murine 
cancer  virus  were  completed  and  reported.  The  importance  of  grain 
storage  depots  and  mills  in  perpetuating  polyoma  infection  in  house  mice 
(Mus  muscul us)  was  demonstrated  in  a  midwestern  state  (Indiana)  and  in 
Georgia  and  Florida  grain  mills,  as  well  as  in  Maryland  (see  1961  reports). 
Forty-nine  of  110  specimens  of  grain  showing  obvious  contaminations  with 
mouse  excreta  were  "positive"  for  polyoma  virus.  Mills  in  all  the  states 
showing  serological  evidence  of  polyoma  infection  yielded  polyoma- 
positive  specimens.  A  number  of  other  viruses,  including  LCM,  K  virus, 
reoviruses,  and  mouse  hepatitis  virus  were  found  in  mice  infesting  grain 
used  in  the  raw  state  for  feeding  livestock  and  chickens.  Since  the 
natural  cycle  of  polyoma  in  rural  Mus  muscul us  appears  now  to  be  explained 
satisfactorily,  we  have  suspended  field  studies  on  polyoma. 
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Papi I loma  Viruses ;  Using  newly  developed  complement  fixation 
tests  for  bovine  and  canine  papilloma  viruses,  we  have  demonstrated  common 
antigens  in  naturally  infecting  strains  of  these  viruses.  A  one-way 
cross  with  rabbit  papilloma  has  also  been  found.  When  larger  supplies 
of  antigens  can  be  made  available,  serological  surveys  aimed  to  determine 
the  importance  of  these  papova  group  viruses  in  cancers  of  various  animals 
and  in  man  will  be  explored.   It  is  interesting  that  reactions  with  these 
antigens  have  been  demonstrated  in  serums  from  human  cancer  patients,  but 
the  significance  of  these  observations  is  so  far  unknown. 

Significance  to  Program  of  the  Institute;  Natural  history  studies 
of  cancer  viruses  are  unique  and  yet  at  the  same  time  they  are  obviously 
necessary.  Our  studies  are  based  on  the  same  approaches  used  by  this 
laboratory  in  its  successful  studies  of  the  viral  causes  of  acute  respira- 
tory illness.  The  natural  behavior  of  wild  viruses  in  their  natural  hosts 
can  only  be  guessed  at  from  studies  of  laboratory  models. 

Studies  of  spread  of  animal  cancer  viruses  have  importance  for 
similar  later  studies  of  human  cancer.  Firstly,  they  provide  real-life 
models  of  how  cancer  viruses  belonging  to  various  generic  virus  types 
(found  also  in  humans)  propagate  and  spread.  Secondly,  sharing  of 
antigens  are  common  amongst  viruses  of  the  same  generic  types  regardless 
of  the  animal  species  involved  and  this  observation  is  true  of  man  as 
well.  Thirdly,  there  are  many  examples  of  spread  of  animal  viruses  to 
man  -  the  possibility  that  certain  animal  cancer  viruses  may  also  do  this 
deserves  intensive  investigation. 

Finally,  of  special  importance  to  NIAID,  animal  cancer  viruses  are 
known  to  contaminate  human  ant i -viral  vaccines.  Examples  are  SV  40,  a 
monkey  papova  virus  (a  close  relative  of  polyoma  and  papilloma  viruses) 
which  infects  man  and  has  been  given  accidentally  in  polio  vaccines  to 
numerous  children  in  this  and  other  countries.  Similar  avian  leukosis 
virus  has  been  known  for  years  to  contaminate  eggs  and  chick  embryos, 
and  recently  its  presence  has  been  reported  in  live  attenuated  influenza, 
mumps  and  measles  vaccines. 

Future  Course  of  this  Project;  The  chief  aim  is  to  determine  the 
importance  of  animal  cancer  viruses  to  human  cancer.  We  plan  to  explore 
the  possibility  that  animal  cancer  viruses  other  than  SV  40  may  infect 
man  naturally  and  use  all  available  methods  for  determining  the  impor- 
tance of  human  adenoviruses  12  and  18  in  human  cancer. 

Future  field  studies  of  viruses  in  Mus  musculus  will  be  concerned 
chiefly  with  the  importance  of  other  viruses  such  as  murine  leukemia. 

Part  B  Included;  Yes 
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Part  B.  Honors,  Awards,  and  Publications 

Publications  other  than  abstracts: 

Huebner,  R.  J.:  New  "frontiers"  for  virus  disease  research.   Journal 

of  Hygiene,  Epidemiology,  Microbiology,  and  Immunology  VI:  34-47,  1962. 

Huebner,  R.  J.:  Viral  respiratory  disease  in  the  Americas.  Am.  Rev. 
of  Rasp.  Dis. ,  in  press. 

Huebner,  R.  J.:  The  biological  implications  of  tumor  viruses.  Presented 
at  VIM  International  Cancer  Congress,  Moscow,  July,  1962.  Submitted 
for  pub  I ication. 

Huebner,  R.J.,  Rowe,  W.  P.,  and  Lane,  W.  T. :  Oncogenic  effects  in  hamsters 
of  human  adenovirus  types  12  and  18.  Proc.  Nat.  Acad.  Sci.  46: 
2051-2058,  1962. 

Scherp,  H.  W.,  Bryan,  W.  R. ,  Dawe,  C.  J.,  Earle,  W.  R.,  Habel ,  K., 
Huebner,  R.  J.,  Reinhard,  K.,  and  Smadel ,  J.  E.:  Continuously 
cultured  tissue  cells  and  viral  vaccines.  Science.  Submitted  for 
pub  I ication. 

Honors  and  Awards : 

Appoi  ntments : 

Virus  Task  Force,  NIH 

Respiratory  Virus  Vaccine  Development  Board 
Human  Cancer  Virus  Task  Force,  NCI 

Member  of  S ub-cortsn i ttee  on  Nomenclature  of  Adenoviruses  of  the  8th 
International  Congress  of  Microbiology,  Montreal,  Canada 

Elected  to  membership  -  Academy  of  Medicine  of  Washington,  D.  C. 

Invited  speaker,  St.  Joseph's  Hospital,  Burbank,  California. 
I.  "Role  of  Viruses  in  Respiratory  Diseases";  2.  "The  treatment  of  Primary 
atypical  pneumonia  with  broad-spectrum  antibiotics";  and  3.  Moderator  - 
"treatment  and  Prevention  of  Acute  Infectious  Diseases  (Viral  and  Bacterial)". 

Chairman  of  session  -  Perspectives  in  Virology  III. 

Invited  speaker,  Academy  of  Medicine  of  Washington,  D.C.   "Cancer 
Viruses  -  Some  Problems  and  Opportunities  and  Implications  for  Human 
Cancer." 

Invited  speaker,  Missouri  State  Medical  Association,  St.  Louis,  Mo. 
"Viruses,  Common  Colds,  and  Cancer." 
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Invited  speaker,  University  of  Missouri,  Columbia,  Mo.   "Viral 
aspects  of  cancer". 

Invited  speaker,  Ohio  State  University,  Columbus,  Ohio.   "Mouse 
polyoma  virus  in  a  rural  and  urban  ecology." 

Invited  speaker,  American  Medical  Association,  Chicago,  Illinois. 
Talk  delivered  on  respiratory  diseases. 

Participant,  VIII  International  Cancer  Congress,  Moscow,  U.S.S.R, 
"The  biological  implications  of  tumor  viruses." 

Participant,  International  Conference  on  Newer  Respiratory  Disease 
Viruses.   "Viral  Respiratory  Disease  in  the  Americas." 

Participant,  Seminar  on  Respiratory  Diseases  for  Science  Writers. 
"Respiratory  Disease  Research." 
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1.  Infectious  Diseases 

2.  Virus  &  Rickettsial  Diseases 

3.  Bethesda,  Maryland 


PHS-NIH 

Individual  Project  Report 

Calendar  Year  1962 


Part  A 

Project  Title; 


Studies  of  chicken  tumor  viruses  (in  cooperation 
with  NCI) 


Principal  Investigators; 


N I  AID-LID  -  Dr.  Robert  J.  Huebner, 

Dr.  M.  Katherine  Cook,  Dr.  Padman  S, 
Sarma 


Other  Investigators; 


NCI -LID  -  Dr.  Donald  Armstrong 
Dr.  Melahat  Okuyan 

Mr.  W.  T.  Lane,  Mr.  J.  Reynolds,  Mr.  H.  C. 
Turner 


Cooperating  Units:  National  Cancer  Institute  -  Dr.  A.  J.  Da  I  ton 

Man  Years  (Calendar  Year  1962) 
Total:        6.0 
Professional :  3.5 
Other:        2.5 

Project  Description; 

Objectives:  Laboratory  and  field  studies  of  avian  leukosis  and 
sarcoma  viruses  became  a  major  project  in  LID  in  1962.  The  chief  objec- 
tives are  to  determine  the  behavior  of  these  viruses  in  chicken  ecologies, 
and  their  possible  direct  or  indirect  significance  for  human  leukemia 
and  other  cancers. 

Methods  Employed:  The  development  of  new  methods  for  diagnoses  of 
avian  virus  infection  dominate  the  initial  efforts  of  this  project. 
Present  methods,  while  indispensable,  are  cumbersome  and  difficult  to 
reproduce .  Our  early  findings  and  the  use  of  newly  available  strains  of 
virus  suggest  that  simpler,  more  conventional,  procedures  such  as  we 
developed  for  the  study  of  papova  viruses,  adenoviruses  and  myxovi ruses 
can  be  developed  for  these  viruses  as  well.  Examples  of  such  tests  are 
in  vitro  neutralization  and  complement  fixation  tests,  and  antibody 
production  tests  in  laboratory  animals  (such  as  the  MAP  test). 
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Major  Findings; 

1)  Utilizing  commercial  contracts  to  provide  tissue  cultures,  we 
have  devised  simple  procedures  for  screening  our  tissue  cultures  and 
animal  systems  for  indigenous  infections  with  such  viruses  as  RIF  and 
GAL. 

2)  Studies  of  a  newly  available  strain  avian  sarcoma  virus 
(Schmidt-Ruppin)  have  confirmed  Ahlstrom's  observation  that  Ih  is  virus 
will  propagate  readily  in  a  variety  of  mammalian  experimental  animals. 
Serial  passage  in  such  animals  as  hamsters  have  been  accomplished  and 
should  furnish  opportunities  for  developing  serological  assays  for 
infection  which  will  be  of  use  in  investigating  related  natural  infections 
of  other  mammals  (including  man).  Such  procedures  allow  us  to  focus 

on  more  precise  measurements  of  the  infectious  process  rather  than  on 
disease  manifestations. 

3)  The  Ahlstrom  strain  was  shown  to  produce  dramatic  oncogenic 
effects  on  the  CAM  of  selected  RIF-free  chick  embryos  and  in  tissue 
cultures  made  from  similar  embryos.  Although  the  oncogenic  effects  are 
somewhat  different  from  Rous  virus  effects,  preliminary  neutralization 
tests  show  an  immunological  relationship  to  Rous  virus.  Besides  providing 
an  additional  very  rapid  and  useful  i n  v i tro  transformation  system  for 
studying  mechanisms  of  oncogenesis,  new  sarcoma  viruses  grown  in  these 
systems  can  be  used  for  the  development  of  ancillary,  hopefully  better, 
assay  systems  for  studying  natural  infections. 

4)  A  unique  large  scale  outbreak  of  what  appears  to  be  mixed 
avian  leucosis  and  sarcoma  in  commercial  egg  producing  establishments 
in  this  area  have  furnished  pathological  specimens  from  which  several 

Rous-! ike  viruses  have  recently  been  isolated  in  tissue  cultures  and  on 
the  CAM  of  chick  embryos.  Besides  providing  a  long  awaited  opportunity 
for  epidemiological  and  ecological  studies  of  avian  sarcoma  viruses,  the 
newly  isolated  wild  strains  can  be  compared  with  long  established 
laboratory  strains  in  terms  of  their  basic  properties,  their  oncogenic 
activity,  and  usefulness  as  diagnostic  tools.  Possible  spread  to  humans 
and  other  animals  exposed  to  the  infected  chickens  and  their  eggs  can 
and  will  be  investigated. 
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Significance  to  Cancer  Virus  Program;  Chicken  leucosis  and  sarcoma 
viruses  are  known  to  be  present  in  eggs  and  chicken  tissues  used  for 
human  food,  as  well  as  for  human  anti-viral  vaccines,  particularly 
respiratory  virus  vaccines.  Although  these  materials  (eggs  and  egg- 
produced  vaccines)  have  been  shown  to  spread  these  viruses  to  previously 
clean  chicken  populations,  their  significance  for  human  health  have 
hardly  been  considered.  This  was  justified  in  the  past  on  the  lack  of 
reliable  diagnostic  methods;  however,  useful  methods  are  now  available 
and  we  propose  to  use  them. 


Part  B  IncI uded  :  No 
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1.  Infectious  Diseases 

2.  Virus  &  Rickettsial  Diseases 

3.  Bethesda,  Maryland 

PHS-NIH 

Individual  Project  Report 

Calendar  Year  1962 

Part  A 

Project  Title:  Studies  of  papilloma  tutnor  viruses. 

Principal  Investigator:  Dr.  R.  J.  Huebner 

Other  Investigators:  Dr.  L.  Berman,  Mr.  W.  T.  Lane,  Mr.  H.  C.  Turner, 

Mr.  J.  Reynolds 

Man  Years  (Calendar  Year  1962): 
Total:       1.5 
Professional :   .5 
Other:        1.0 

Project  Description: 

Objectives:  Our  studies  are  aimed  at  determining  the  possible 
importance  of  papilloma  viruses  in  human  and  animal  cancers.  Papilloma 
tumor  viruses  are  common  infections  in  man,  domestic  animals  and  rabbits. 
Besides  being  generic  relatives  of  polyoma  and  SV  40,  highly  malignant 
viruses,  they  serve  as  sites  for  frequent  malignant  changes  in  the 
domestic  white  rabbit  and  occasionally  in  man.  Similarly,  the  bovine 
papilloma  virus  has  been  reported  to  cause  different  and  near-cancerous 
changes  when  it  infects  organs  other  than  skin. 

Methods  Employed:  As  is  true  oi   most  tumor  viruses,  the  major 
research  activity  is  the  development  of  useful,  accurate  and  rapid 
methods  of  viral  assay.  As  such  methods  are  developed,  they  are  then 
applied  to  studies  of  the  behavior  of  the  virus  in  nature  and  studies  of 
pathogenecity,  particularly  oncogenec i ty . 

Major  Findings:  Using  new  and  improved  methods  for  assaying 
papilloma  viruses  and  for  preparing  complement-fixing  antigens,  we  have 
been  able  to  demonstrate  antigenic  relationships  between  bovine,  canine 
and  rabbit  papillomas.  Thus,  using  bovine  or  canine  antigens  inter- 
changeably we  have  been  able  to  show  antibody  responses  (rises)  to  natural 
papilloma  infections  in  all  three  species.  This  confirms  observations  in 
a  number  of  laboratories  on  similarities  in  molecular  structure  of  these 
viruses.  Since  the  human  papilloma  virus  is  also  similar  structurally 
and  with  other  basic  properties  (like  all  papilloma  viruses  included  in 
the  papova  group),  we  are  searching  for  common  antigens  in  this  virus 
as  well.  Preliminary  serological  surveys  reveal  reactions  in  the  serums 
of  human  cancer  patients  with  complement-fixing  antigens  from  rabbit, 
bovine  and  canine  papilloma  viruses.    "'  '?S 
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Significance  to  the  Program  of  the  Institute;  The  growing  list  of 
known  cancer  viruses  in  animals  can  be  expected  to  furnish  antigens  that 
may  be  of  value  for  identifying  related  infections  in  humans.  The  signi- 
ficance of  these  reactions  is  under  intensive  study.   In  any  case,  a 
basic  thesis  for  our  sero-epidemio logical  approaches  to  cancer  virus 
studies  is  once  again  confirmed  in  the  case  of  papilloma  viruses  -  namely, 
that  shared  antigens  in  generically  related  viruses  occurring  in  different 
species  frequently  makes  it  possible  to  use  antigens  prepared  from  a  virus 
occurring  in  one  species  for  antibody  determinations  in  another. 

Proposed  Course  of  Project;  This  project,  begun  in  I960,  was  resumed 
in  1962.  Future  studies  depend  in  large  part  on  facilities  and  personnel 
suitable  and  able  to  handle  larger  animals,  such  as  dogs  and  cattle. 
Serological  surveys  (see  68  E)  will  continue  to  the  extent  that  antigens 
can  be  produced  and  that  warts  can  be  induced  in  dogs  and  calves.  Using 
viral  preparations  assayed  for  antigenic  activity,  we  plan  renewed  efforts 
to  grow  papilloma  viruses  in  tissue  cultures;  high  on  the  list  is  a 
search  for  possible  cell  transformations  in  tissue  culture  similar  to 
those  produced  by  the  related  polyoma  and  SV  40  viruses.  A  breakthrough 
of  sorts  has  already  been  observed;  we  have  produced  fibromatous  tumors 
in  hamsters  with  a  bovine  papilloma  virus  suspension  (see  68  D) . 


Part  B  Included:  No 
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Serial  No.  NIAID  68  D 

1.  Infectious  Diseases 

2.  Virus  &  Rickettsial  Diseases 

3.  Bethesda,  Maryland 


PHS-NIH 

Individual  Project  Report 

Calendar  Year  1962 


Part  A. 

Project  Title:  Studies  of  oncogenic  properties  of  human  viruses 
(especially  adenoviruses)  in  laboratory  animals. 

Principle  investigators;  Dr.  R.  J.  Huebner,  Dr.  W.  P.  Rowe 

Other  Investigators:  Dr.  L.  Berman,  Mr.  W.  T.  Lane,  Mr.  H.  C.  Turner, 

Mr.  J.  Reynolds 

Man  Years  (Calendar  Year  1962) 
Total:      4.0 
Professional :  .4 
Other:      3.6 

Project  Description: 

Objectives ;  Human  viruses  (and  closely  related  animal  viruses) 
are  inoculated  by  various  routes  into  newborn  hamsters,  mice,  rats,  guinea 
pigs  and,  with  suitable  controls,  they  are  observed  carefully  for  the 
development  of  tumors  for  variable  long  periods.  This  study  is  based 
on  the  hypothesis  that  certain  human  viruses  (like  certain  animal  viruses  - 
namely,  SV  40,  polyoma,  Rous  sarcoma)  can  be  expected  to  have  oncogenic 
activity  which  can  be  expressed  in  the  heterologous  hosts. 

Methods  Employed:  Over  100  common  human  and  related  animal  viruses 
of  high  titer  have  been  inoculated  into  newborn  and  weanling  hamsters, 
mice  and  rats.  Serial  blood  specimens  are  taken  from  all  animals  at 
regular  intervals  to  measure  antibody  responses  useful  in  evaluating 
whether  or  not  an  infection  has  occurred.  This  provides  extremely  useful 
information  concerning  the  infectious  behavior  of  human  viruses  in 
laboratory  hosts,  reveals  possible  intercurrent  infections  with  other 
human  or  animal  viruses,  and  when  tumors  develop,  helps  define  some  of 
the  immunological  conditions  associated  with  tumor i genesis. 


27 


Serial  No.  NIAID  68  D 

Major  Findings; 

Adenovi  ruses ;  Twenty-eight  human,  5  simian,  2  bovine,  one  chicken 
adenovirus  were  injected  into  newborn  hamsters.  After  6  to  8  months 
observation,  two  human  and  one  simian  adenoviruses  induced  fatal  cancers; 
type  12  (confirming  Trentin's  earlier  observations),  type  18  and  SV  I. 
We  have  extended  Trentin's  findings  of  the  prototype  12  adenovirus  (which 
he  obtained  from  us)  by  demonstrating  the  following: 

1)  Four  strains  of  type  12  isolated  from  four  separate  young 
children  in  different  years  caused  identical  cancers  in  hamsters.  Cancers 
were  produced  when  newly  isolated  virus  was  passed  only  once  in  normal 
human  embryo  tissue  cultures  as  well  as  in  presumably  malignant  KB  and 
HeLa  eel  Is. 

2)  The  cancers  developed  at  the  site  of  injection  in  every  case 
following  subcutaneous,  intraperitoneal,  intracerebral,  as  well  as 
intrathoracic  inoculations, 

3)  The  prototype  adenovirus  18  virus  was  found  to  cause  similar 
cancers  in  hamsters.  This  virus,  like  type  12,  is  unique  in  its  lack 

of  hemagglutinins,  and  by  the  fact  that  it  shares  a  specific  complement- 
fixing  antigen  with  type  12  only.  Antiserum  versus  type  18  prepared  in 
rabbits  prevented  type  12  cancers  as  readily  as  type  12  serum,  whereas 
ant i sera  to  other  adenoviruses  did  not. 

4)  Adenovirus  12  could  not  be  demonstrated  at  any  time  in  the 
hamsters  after  injection  or  in  the  tumors.  However,  specific  complement- 
fixing  antibodies  appeared  in  those  hamsters  developing  cancers,  increasing 
in  titer  as  the  cancers  increased.  Neutralizing  antibodies  also  appeared 
in  such  hamsters.  This  points  to  a  replication  process  in  the  hamster 
involving  certain  adenovirus  antigens,  but  not  necessarily  the  whole 
virus  -  a  process  similar  in  some  respects  to  the  transforming  action  of 
polyoma  on  hamster  fibroblasts  in  tissue  culture. 

Papi I loma  Viruses ;   In  a  limited  study  a  bovine  papilloma  virus 
caused  multiple  subcutaneous  fibromatous  tumors  in  hamsters  inoculated 
as  newborns.  These  observations  are  being  extended  to  canine,  rabbit 
and  human  papilloma  viruses. 

Significance  to  Progran  of  the  Institute;  This  modest  research 
program,  carried  out  in  temporary  trailer  laboratories,  has  enormous 
significance  for  the  major  programs  on  virus  disease  research  in  NIAID 
and  NCI . 
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1)  For  Viral  Etiology  of  Human  Cancer:  The  possibility  that  human 
adenoviruses  (particularly  types  12  and  18)  may  produce  cancers  in  man 

as  well  as  hamsters  makes  research  projects  designed  to  answer  this 
question  an  imperative  of  the  highest  order. 

2)  For  NIAID 's  National  Respiratory  Virus  Vaccine  Program  on 
Human  Antiviral  Vaccines;  Known  cancer  viruses,  such  as  SV  40  and  avian 
leukosis  viruses  have  been  administered  unknowingly  in  the  live  state 

as  contaminants  of  vaccines  to  numerous  humans,  including  young  infants. 
To  the  concern  caused  by  these  unfortunate  "accidents"  must  be  added  the 
possibility  that  the  human  viruses  themselves  out  of  which  vaccines  are 
made  may  have  oncogenic  properties.  These  possibilities  urgently  need 
investigation  shown  by  the  findings  on  adenoviruses  12  and  18.  The 
report  to  the  Director,  NIH  by  the  Human  Cancer  Virus  Task  Force  emphasizes 
the  importance  of  testing  all  viral  vaccines  for  oncogenic  activity  in 
animal s. 

3)  For  Basic  Research  on  Viral  Oncogenesis;  The  most  likely 
explanation  for  oncogenic  properties  in  certain  representatives  of  several 
large  generic  groups  of  viruses  (adenovirus,  papova  virus,  poxvirus,  and 
viruses  related  to  myxovi ruses  (leukemias  and  Rous  sarcoma)  suggests  that 
the  unique  oncogenic  property  is  acquired  through  mechanisms  described 
variously  as  viral  transduction  and/or  viral  recombination. 

Proposed  Course  of  Program;  This  is  a  new  project  (long  delayed  for 
lack  of  facilities)  in  the  Virus  Section. 

1)  The  search  for  oncogenic  properties  will  be  extended  to  other 
viruses  (particularly  to  human  papilloma  viruses),  to  other  animal  systems 
(including  where  possible  human  volunteers),  and  to  tissue  culture  systems, 
as  facilities  and  program  resources  are  increased. 

2)  Specific  studies  of  transduction  and  recombination  systems 
will  be  inaugurated  and  efforts  to  "manufacture"  cancer  viruses  from 
non-oncogenic  agents  will  receive  high  priority. 

3)  Sero-epidemiological  surveys  of  the  possible  importance  in 
human  cancer  of  those  human  viruses  found  to  have  oncogenic  properties 
in  animals  will  of  course  be  mounted  as  soon  as  possible  (see  68  E) . 

4)  Longitudinal  long  term  follow-up  of  children  infected  in  infancy 
with  the  known  oncogenic  viruses  (adenoviruses  12  and  18  and  SV  40)  will 

be  attempted.  Since  this  will  be  a  large  undertaking,  our  initial  efforts 
will  be  to  enlist  the  collaboration  of  the  members  of  NCI's  Human  Cancer 
Virus  Task  Force. 

Part  B  Included:  No 
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Serial  No.  68  E 

1.  Infectious  Diseases 

2.  Virus  &  Rickettsial  Diseases 

3.  Bethesda,  Maryland 


PHS-NIH 
Individual  Project  Report 
Calendar  Year  1962 


Part  A 


Project  Title:  Sero-epidemiology  of  virus  infections  in  relation  to 
human  cancer. 

Principal  Investigators:  Dr.  R.  J.  Huebner,  Mr.  H.  C.  Turner 

Other  Investigators:  Dr.  M,  K.  Cook 

Cooperating  Units:  National  Cancer  Institute  (Dr.  Donald  Armstrong, 

Dr.  Nathaniel  I.  Berlin) 

St.  Louis  Hospital,  Paris,  France  (Dr.  Jean 
Bernard,  Dr.  Charles  Chany) 

NCI  Human  Cancer  Virus  Task  Force 

Man  Years  (Calendar  Year  1962) 
Total  :        2.0 
Professional  :   .5 
Other:        1.5 

Project  Description: 

Objectives:  Controlled  serological  studies  of  cancer  patients 
and  comparable  control  populations  designed  to  determine  possible  abnormal 
experiences  in  cancer  patients  with  common  human  and  animal  viruses.  For 
preliminary  investigations  and  as  models,  serological  studies  of  natural 
animal  infections  with  cancer  viruses  are  also  employed. 

Methods  Employed;  Except  for  selections  of  study  population, 
the  methods  to  be  used  in  this  project  are  quite  similar  to  those  used 
by  our  LID  scientists  for  sero-epidemio logical  studies  of  respiratory 
viruses  in  various  respiratory  illnesses,  including  pneumonia,  croup, 
bronchiolitis  and  the  common  cold.  The  methods  used  previously  for 
serological  studies  of  viral  infections  of  Mus  musculus  in  urban  and 
rural  ecologies  (see  1961  report  and  1962  publications)  will  be  emphasized, 
as  are  those  now  employed  in  sero-epidemio logical  studies  of  birth  defects 
in  relation  to  virus  infections  during  pregnancy. 
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Major  Findings;  These  studies  are  all  in  their  early  stages;  most 
effort  to  date  has  been  put  on  procurement  of  adequate  quantities  of 
antigens  and  their  evaluation  in  preliminary  surveys. 

a)  Serology  en  masse;  The  evaluation  and  simultaneous  use  of 
numerous  viral  diagnostic  antigens  in  new  "microtitrator"  test  systems 
have  been  described  in  part  in  LID's  reports  on  respiratory  disease  and 
on  birth  defect  studies  in  collaboration  with  NINDB. 

b)  In  surveys  of  Mus  musculus,  viral  infections  in  rural 

eco I oq i es ;  Tests  have  been  performed  on  several  thousand  wild  mice  and 
rats  for  antibodies  versus  10  murine  viruses  belonging  to  the  adenovirus, 
reovirus,  salivary  gland  virus,  papova  virus,  poxvirus,  LCM  and  myxovirus, 
and  other  generic  virus  groups.  These  studies  provided  accurate  informa- 
tion leading  us  to  endemic  foci  of  infection  with  each  of  these  viruses 
and  now  provide  the  chief  tool  for  defining  natural  histories,  such  as 
was  done  for  polyoma.  They  also  provide  a  basis  for  determining  more 
precisely  the  risk  of  infection  of  man  and  domestic  animals  with  many 
of  these  viruses. 

c)  In  leukemia  patients;  An  extensive  serological  survey  of 
viral  infections  ha>?te  been  nearly  completed  on  75  leukemia  patients, 

plus  equal  numbers  of  comparable  (non- leukemic)  controls  under  observation 
at  the  St,  Louis  Hospital,  Paris,  France.  Serial  blood  specimens  on 
each  patient  were  tested  against  over  35  human  adenoviruses,  myxovi ruses, 
reovi ruses,  enteroviruses,  herpes  virus  and  others.  Large  numbers  of 
viral  infections  were  indicated  and  a  number  of  differences  were  observed 
in  the  viral  experiences  of  leukemia  patients  as  compared  with  non- 
leukemic  patients.  These  observations  provide  leads  for  further  investi- 
gations designed  to  determine  their  significance. 

A  limited  number  of  experimental  antigens  versus  animal  tumor 
viruses  under  development  in  our  laboratory  studies  (68  B-D) ,  particularly 
leukemia,  papilloma  and  adenoviruses  12  and  18  antigens  have  also  been 
tested  with  these  sera.  Reactions  have  been  observed  with  human  sera, 
but  again  their  meaning  remains  to  be  investigated.  Similarly,  the 
serological  reactions  are  being  compared  with  virus  isolation  data  obtained 
in  the  same  study. 
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Significance  to  Program  of  the  Institute:  Serological  responses  to 
viral  infections  provide  high  level  data  indispensable  to  all  epidemiolo- 
gical studies  of  viral  diseases  and  especially  to  their  prevention.   It 
is  obvious  from  studies  of  animal  cancer  viruses  that  epidemiological 
studies  of  human  cancer  viruses  will  be  no  exception.  The  efforts 
described  herein  to  our  knowledge  represent  the  only  serious  attempt 
to  apply  this  methodological  approach  to  the  epidemiology  of  human 
cancer.  This  effort,  which  is  indeed  an  ambitious  one,  is  supported  in 
large  part  and  in  a  logistic  sense  by  NCI  and  represents  a  major  area 
of  collaboration  of  NIAID  with  NCI  as  well  as  NINDB. 

Future  course  of  the  Project:  Present  plans  include  several 
collaborative  aspects: 

Viral  Diagnosis  and  Cancer  Serum  Center;  Cooperating  with  NCI 
and  NCI's  Human  Cancer  Virus  Task  Force,  LlD's  cancer  virus  study  group 
has  accepted  responsibility  for: 

a)  Viral  diagnosis  and  virus  typing  services  of  NCI's  cancer 
virus  program; 

b)  Setting  up  a  serum  center  (similar  to  NINDB-NI AID's  serum 
center)  for  processing  and  storing  large  numbers  of  serums  selected  from 
cancer  patients  in  those  institutions  represented  on  the  Human  Cancer 
Virus  Task  Force; 

c)  Performing  controlled  sero-epidemio logical  surveys  on  viral 
infections  in  relation  to  cancer. 

In  1963,  most  emphasis  will  be  placed  on  the  acquisition  of 
adequate  quantities  of  suitable  diagnostic  reagents  and  tissue  culture 
systems  needed  for  this  program,  and  extensive  evaluation  of  those 
materials  and  procedures  with  well-defined  paired  sera  and  viral  isolates 
acquired  from  our  other  studies. 

d)  Surveys  of  adenovirus  12  and  18  infections.  When  sufficient 
numbers  of  human  serums  are  available,  double  blind  surveys  of  sera  from 
cancer  patients  (with  many  different  cancers)  and  from  controls  will  be 
tested  for  evidence  of  prior  infection  with  adenovirus  types  12  and  18 

(and  other  appropriate)  viral  infections.  The  modest  amount  of  professional 
and  technical  personnel  employed  on  this  program  in  1962  will  be  increased 
in  1963  in  accordance  with  the  support  provided  by  NCI. 

Part  B  Included:  No 


(for  more  detailed  description 
of  project,  refer  to  NINDB 
Annual  Reports  -  1962) 


Part  A 


Serial  No.  NIAID  68  F 

1.  Infectious  Diseases 

2.  Virus  and  Rickettsial  Diseases 

3.  Bethesda,  Maryland 


PHS-NIH 
Individual  Project  Report 
Calendar  Year  1962 


Project  Title ; 


Sero-Epidemioiogy  of  Virus  Infections  in  the  Collabora- 
tive Study  on  Cerebral  Palsy,  Mental  Retardation,  and 
other  Neurological  and  Sensory  Disorders  of  Infancy 
and  Chi  Id hood. 


Principal  Investigators:  Dr.  John  L.  Sever,  Dr.  Gilbert  M.  Schiff, 

Dr.  Robert  J.  Huebner 

Other  Investigators:  Anita  Ley 

Flora  Wo  I  man 
Renee  Traub 
Douglas  Crockett 
Mary  Ruth  Gilkeson 

Cooperating  Units:  NIAID,  Laboratory  of  Infectious  Diseases 

(Dr.  Robert  J.  Huebner) 

MBA  -  Dr.  Gabriel  Castel lano 

NINDB,  Laboratory  of  Perinatal  Physiology,  San 
Juan,  Puerto  Rico  (Dr.  William  Windle) 

University  of  Tennessee  (Dr.  Sheldon  B.  Korones) 

Petersburg  Reformatory,  Bureau  of  Prisons,  Depart- 
ment of  Justice  (Mr.  J.  Bennett) (Dr.  E.  F.  E.  Smith) 


Years : 

Total : 

263/12 

Professional  : 

97/12 

Other : 

166/12 

Man 


Project  Description: 

Objectives :   To  utilize  available  serologic  techniques  in  an  inten- 
sive study  of  newly  recognized  viruses  as  to  their  relation  to  birth  defects 
and  related  abnormalities.  To  develop,  wherever  technically  possible,  the 
serologic  methods  necessary  for  a  large  scale  investigation  of  the  natural 
cause  of  the  disease  as  caused  by  viral  infections.  To  investigate  the 
role  of  viruses  in  the  perinatal  period. 


Serial  No.  NIAID  68  G 

1.  Infectious  Diseases 

2.  Virus  &  Rickettsial  Diseases 

3.  Bethesda,  Maryland 


PHS-NIH 

Individual  Project  Report 

Calendar  Year  1962 


Part  A 


Project  Title:  Studies  of  cancer  viruses  and  other  viruses  contam- 
inating human  and  domestic  animal  foodstuffs. 

Principal  Investigators:  Dr.  Robert  J.  Huebner 

Other  Investigators:  Mr.  William  T.  Lane,  Mr.  Horace  C.  Turner 

Collaborating  Units:  Pure  Food  and  Drug  Administration,  DHEW 

Man  Years  (Calendar  Year  1962): 
Total  :       0.4 
Professional :  0. I 
Other:       0.3 

Project  Description; 

Objectives :  To  determine  the  occurrence  of  animal  viruses, 
including  cancer  viruses,  in  commonly  used  foodstuffs. 

Methods  Employed:  Modern  tissue  culture  and  various  new  and 
conventional  serological  procedures  (CF,  HI,  Neut.  and  MAP  tests)  are  used 
to  demonstrate  virus  in  mice  and  rats  contaminating  grain,  and  for  tests 
of  suspensions  of  grain  specimens.  Newly  developed  neutralization  and 
virus  isolation  procedures  are  used  for  testing  laying  chickens  and  their 
eggs  for  evidence  of  avian  lymphomatosis  and  sarcoma. 
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Major  Fi  ndi  nqs ; 

On  Cereal  Grains:  The  widespread  contamination  of  cereal  grains 
in  storage  areas  by  excreta  of  house  mice  (Mus  musculus)  was  published 
in  detail  in  the  early  I950's  by  scientists  of  the  Pure  Food  and  Drug 
Admi  nistration. 

In  our  studies  of  the  natural  history  of  polyoma  in  Mus  musculus 
inhabiting  grain  storage  areas  and  grain  mills  we  confirmed  and  extended 
the  Pure  Food  and  Drug  Administration's  findings.  We  also  isolated  live 
polyoma  virus  from  49  of  110  mouse  contaminated  grain  specimens  collected 
from  grain  mills  in  Maryland,  Indiana,  Georgia  and  Florida.  Serological 
studies  revealed  5  percent  to  60  percent  of  the  mice  (found  universally) 
in  grain  mills  to  be  infected,  and  presumably  excreting  polyoma  virus 
regularly  in  urine  onto  the  grain  suppi  ies. 

Preliminary  serological  surveys  of  mice  from  all  these  areas 
suggest  that  numerous  other  latent  mouse  viruses  could  be  expected  to 
occur  on  grain  as  wel I ,  including  mouse  adenovirus,  K  virus,  salivary 
gland  virus,  reovi ruses,  hepatitis  and  lymphocytic  meningitis  (LCM) 
virus.  Reovi ruses  and  LCM  are  known  to  commonly  infect  man  and  recently 
Drs.  Rowe  and  Hartley  developed  evidence  that  mouse  hepatitis  may  also 
do  so.  These  data  therefore  carry  more  than  academic  significance. 
The  significance  of  known  widespread  natural  infection  of  mice  with 
leukemia  and  mammary  cancer  viruses  is  completely  unexplored. 

Chicken  Tumor  Viruses:  We  have  confirmed  Burmester's  and  Rubin's 
findings  that  chicken  leukosis  (leukemia)  viruses  are  commonly  found  in 
commercially  produced  fertile  eggs.  There  is  every  reason  to  believe 
that  infertile  eggs  would  carry  these  viruses  as  well,  and  it  is  well 
known  that  such  eggs  are  often  consumed  in  an  uncooked  or  partially 
uncooked  state. 

Significance  to  the  Program  of  the  Institute; 

1)  The  public  health  importance  of  these  observations  depends  on 
the  evidence  concerning  the  infectivity  of  these  viruses  for  man.   Very 
little  evidence  for  or  against  such  a  hypothesis  is  available  (except 
for  LCM  and  reovi ruses). 

2)  The  widespread  occurrence  of  vertically  transmitted  leukosis 
virus  to  chick  embryos  still  represents  a  major  unsolved  problem, 
complicating  laboratory  and  field  studies  of  avian  cancer  virus  (see  68  B) 

3)  The  importance  of  latent  viruses  in  chick  embryos  to  the 
respiratory  vaccine  program  of  NIAID  is  obvious  and  is  discussed  in  68  D. 
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Proposed  Course  of  Project;  Currently  we  are  unable  to  continue  to 
study  viral  contamination  of  grain  and  eggs  except  as  they  complicate 
our  viral  study  systems  and  contaminate  viral  vaccines.  However,  their 
widespread  presence  in  human  and  domesticate  animal  foodstuffs  is  a 
matter  for  public  health  concern  and  particularly  we  think  for  the  U.S. 
Public  Health  Service  as  well  as  the  Pure  Food  and  Drug  Administration. 
Therefore  we  propose  to  develop  as  much  information  as  possible  in  our 
other  studies  which  have  bearing  on  the  need  for  a  concerted  research 
program  on  this  potentially  explosive  problem. 


Part  B  IncI uded  :  No 
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Serial  No.   NIAID  69  A 

1.  Infectious  Diseases 

2.  Virus  i  Rickettsial  Diseases 

3.  Bethesda,  Maryland 


PHS-NIH 
Individual  Project  Report 
Calendar  Year  1962 


Part  A. 


Project  Title:   Study  of  non-bacterial  respiratory  disease. 
A)  Chi Idren. 

Principal  Investigator:  Dr.  Robert  M.  Chanock 

Other  Investigators:     Dr.  M.  A.  Mufson,  Dr.  R.  J.  Huebner 

Cooperating  Units:      Dr.  R.  H.  Parrott,  Children's  Hospital 

Research  Foundation,  Washington,  D.C. 

Man  Years  (calendar  year  1962): 
Tota I :        30/ 1 2 
Professional:   5/12 
Other:        25/12 

Project  Description: 

Objectives;   I)  To  search  for  new  agents  responsible  for 
respiratory  illness  of  infancy  and  childhood.  2)  To  delineate  the 
epidemiology  of  viruses  which  have  recently  been  associated  with 
respiratory  illness.  3)  To  continue  the  surveillance  of  respiratory 
viruses  previously  established  as  playing  a  role  in  respiratory 
disease,  i.e.,  epidemiology  and  contribution  to  overall  respiratory 
disease  experience  during  infancy  and  childhood.  4)  To  determine 
how  much  pediatric  respiratory  illness  can  be  associated  with  known 
viruses  and  mycoplasma  as  a  guide  to  future  studies  of  immunoprophylaxis 
of  respiratory  disease.  5)  To  study  the  antigenicity  and  effectiveness  of 
experimental  vaccines  for  viruses  and  mycoplasma  in  pediatric 
respiratory  disease. 

Methods  employed:   Infants  and  children  with  respiratory  illness 
and  suitable  controls  without  such  illness  will  be  studied  at  Children's 
Hospital  District  of  Columbia.  The  severe  lower  respiratory  tract 
syndromes  will  be  investigated  in  hospitalized  patients,  while  the 
milder  febrile  respiratory  disease  syndromes  will  be  studied  among 
cl inic  patients. 
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The  main  emphasis  will  be  on  the  use  of  various  tissue  culture 
systems  and  PPLO  media  for  recovery  of  viruses  and  PPLO.  An  attempt 
will  be  made  to  inoculate  specimens  from  patients  directly  into  tissue 
culture  and  onto  PPLO  plates  without  prior  freezing  or  thawing,  since 
such  treatment  is  known  to  rapidly  inactivate  certain  viruses  and  PPLO. 

After  the  various  isolates  are  identified,  their  contribution  to 
the  different  respiratory  disease  syndromes  will  be  estimated  by 
comparing  the  recovery  rate  in  such  groups  with  that  observed  for 
healthy  children  free  of  respiratory  symptoms.  Children  with  severe 
illness  admitted  to  the  hospital,  as  well  as  control  subjects,  will 
be  studied  serologically  for  evidence  of  infection  with  15  to  20  known 
respiratory  viruses  and  PPLO,  as  well  as  new  agents  which  may  emerge 
as  potentially  important  pathogens  during  the  course  of  the  study. 

Major  Findings; 

Respiratory  syncytial  (RS)  virus;  During  the  spring  of  1962, 
160  strains  of  RS  virus  were  recovered.  As  in  previous  years  RS 
infection  occurred  as  a  sharp  outbreak,  primarily  limited  in  1962  to 
the  months  of  April,  May,  and  June.  From  our  studies  of  the  past 
five  years  it  now  appears  that  there  is  a  regular  pattern  for  outbreaks 
of  RS  virus  infection  in  Washington,  D.C.  An  outbreak  occurs  in  the 
spring  and  stops  abruptly  with  the  beginning  of  summer.   In  fall  there 
is  another  outbreak  starting  generally  in  October  -  November  or  the 
early  part  of  December.  Following  this  outbreak  there  is  a  16-  to  18- 
month  period  in  which  the  virus  is  relatively  quiescent  and  this  is 
followed  by  an  outbreak  in  the  spring  with  an  interruption  during  the 
summer  and  again  another  outbreak  in  the  fall.  Such  information 
provides  an  indespensable  background  for  vaccine  trials. 

During  1962,  RS  virus  was  again  one  cf  the  major  respiratory 
pathogens  in  the  pediatric  age  group.   It  accounted  for  approximately 
25  per  cent  of  all  lower  respiratory  tract  illness  which  was  severe 
enough  to  require  hospitalization. 

Para- influenza  viruses;  The  pattern  of  type  I,  2,  and  3  infections 
was  unchanged  in  1961-1962.  Types  I  and  3  viruses  were  endemic  and  were 
recovered  during  most  months  of  the  year.  Type  2  infection  was  also 
prominent  during  1961-1962,  but  was  more  sporadic.   Its  activity  was 
limited  to  a  period  of  several  months  during  the  winter. 

For  the  first  time  evidence  for  an  etiologic  association  of 
type  4  virus  with  respiratory  disease  was  obtained.  Eighteen  strains 
were  recovered  during  the  spring  of  1962.  Sixteen  of  these  strains 
were  isolated  from  throat  swabs  of  infants  and  children  with  respiratory 
disease,  while  only  two  strains  were  recovered  with  great  difficulty 
and  are  currently  under  study  in  the  laboratory.   It  appears  that  type  4 
virus  occurs  sporadically,  and  in  this  sense  resembles  type  2  virus. 
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Enteroviruses;   In  the  summer  and  fall  of  1961,  Coxsackie  B-4 
was  a  prominent  cause  of  minor  respiratory  disease.  A  similar  pattern 
was  observed  in  the  summer  and  fall  of  1962  when  Coxsackie  B-3  was 
found  to  be  commonly  associated  with  minor  respiratory  illness.  The 
agent  was  recovered  from  15  per  cent  of  children  with  minor  respiratory 
d  i  sease . 

Rh  inoviruses;   Seventy-one  rhinoviruses  were  recovered  from 
1,780  study  patients.  The  isolate  rate  was  the  same  for  respiratory 
disease  patients  (4^)  as  for  control  patients  without  respiratory 
disease  (4^).  This  suggests  that  these  agents,  which  are  of  importance 
in  mild  respiratory  disease  of  adults,  play  little  if  any  role  in 
childhood  illness.  Final  evaluation  of  the  data  must  await  serologic 
identification  of  each  of  the  isolates.  There  was  no  seasonal  con- 
centration of  rhinoviruses;  these  agents  were  recovered  during  ten 
of  the  13  months  of  the  study  period. 

Vaccine  trials:  Two  experimental  respiratory  syncytial  virus 
vaccines  are  currently  under  test  at  Children's  Hospital.  One  of 
these  vaccines  has  been  inoculated  into  35  infants  (4-5  months  of 
age)  without  incidents.  There  was  no  evidence  of  local  or  systemic 
reaction  following  administration  of  the  vaccine.  All  of  the  children 
have  received  two  doses  of  the  vaccine,  and  16  have  received  three 
doses.   Seventeen  of  the  children  who  completed  the  two-dose  schedule 
were  studied  for  antibody  response.  The  result  was  discouraging,  in 
that  only  one  of  the  17  children  developed  a  four-fold  rise  in  antibody 
following  two  doses  of  the  vaccine.  A  second  lot  of  vaccine  is 
currently  under  test  and  has  been  given  to  ten  children,  but  the 
antigenic  potency  of  this  product  has  not  been  evaluated  as  yet.  Both 
of  the  vaccines  given  at  Children's  Hospital  were  prepared  by 
Chas.  Pfizer  i,   Company,  and  stimulated  antibody  in  guinea  pigs  when 
di luted  1:16  -  1:32. 

PPLO:  Forty  strains  of  PPLO  have  been  recovered  from  children 
with  and  without  respiratory  disease.  There  is  no  evidence  that  these 
organisms  as  a  group  were  associated  with  respiratory  disease.  However, 
final  judgment  must  await  identification  of  each  of  the  isolates. 
One  strain  of  Eaton  PPLO,  now  called  Mycoplasma  pneumoniae,  was 
recovered  from  a  child  with  pneumonia. 

Significance  to  the  Program  of  the  Institute;  Respiratory 
disease  is  the  most  common  infectious  ailment  of  man.  This  is 
particularly  true  during  infancy  and  early  childhood  when  such  disease 
occurs  in  its  most  severe  form.  Detailed  knowledge  of  the  agents 
responsible  for  respiratory  disease  and  their  natural  history  are  a 
necessary  prelude  to  attempts  at  immunoprophylaxis  and  chemotherapy. 
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Since  events  are  now  moving  swiftly  towards  the  development  of  effective 
respiratory  virus  vaccines,  it  is  essential  that  we  learn  as  much  as 
possible  of  the  ecology  of  pediatric  respiratory  disease  in  order  to 
plan  our  strategy  for  its  eventual  eradication. 

Proposed  Course  of  the  Project;   It  is  planned  that  this  study 
will  continue  for  a  period  of  years,  since  a  large  segment  of  childhood 
respiratory  illness  (50^)  remains  to  be  elucidated.   In  addition,  viruses 
responsible  for  respiratory  illness  vary  at  different  times  and  in 
different  localities;  therefore,  surveillance  should  continue  in  order 
to  comprehend  the  larger  picture.  New  areas  deserve  special  emphasis. 
The  first  involves  the  role  of  mycoplasma  in  pediatric  respiratory 
disease.  The  second  is  the  importance  of  the  rhinoviruses  in  childhood 
illness;  this  is  being  vigorously  pursued  by  testing  all  specimens 
from  the  Children's  Hospital  study  in  human  diploid  fibroblast  cultures. 
It  is  of  importance  to  determine  why  rhinoviruses  appear  to  behave 
differently  in  children  and  adults;  the  reasons  for  this  difference 
will  be  sought — different  strains  active  in  the  two  groups,  different 
type  of  response  to  infection,  etc.  The  testing  of  experimental  vaccines 
directed  against  respiratory  syncytial  virus  and  para- influenza  virus 
infection  will  be  pursued,  and  it  is  intended  that  other  vaccines  will 
be  included  as  they  become  available. 


Part  B  Included:  Yes 
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PHS-N I H 
Individual  Project  Report 
Calendar  Year  1962 

Part  B. 

Publications  other  than  abstracts  from  this  pro.ject; 

Chanock,  R.M.:  The  role  of  respiratory  syncytial  virus,  para- 
influenza viruses,  and  Eaton  agent  in  acute  lower  respiratory  tract 
illness.  J.  Hyg.,  Epidemiol.,  Microbiol.,  and  Immunol.  (Prague)  6: 
59-64,  1962. 

Chanock,  R.M.,  Parrott,  R.H.,  Johnson,  K.M.,  Mufson,  M.A.,  and 
Knight,  V.:  Biology  and  ecology  of  two  major  lower  respiratory  tract 
pathogens — RS  virus  and  Eaton  PPLO.   In:   Pollard,  M.  (ed):  Perspectives 
in  V  irology  III.  Minneapolis,  Burgess,  1962.   In  press. 

Kapikian,  A.Z.,  Bell,  J. A.,  Mastrota,  F.M.,  Huebner,  R.J.,  Wong, 
D.C.,  and  Chanock,  R.M.:  An  outbreak  of  para-inf luenza  2  (croup- 
associated)  virus  infection  associated  with  acute  undifferentiated  febrile 
illness  in  children.  J. A.M. A.   In  press. 

Chanock,  R.M.,  Parrott,  R.H.,  Johnson,  K.M.,  Kapikian,  A.Z.,  and 
Bell,  J. A.:  Myxovirus  -  para-inf luenza.  Am.  Rev.  Resp.  Diseases. 
In  press. 

Chanock,  R.M.,  and  Johnson,  K.M.:  Myxovirus  -  para-inf luenza. 
In:  Diagnostic  Procedures  for  Virus  and  Rickettsial  Diseases. 
New  York,  Am.  Pub.  Hith.  Assoc.   In  press. 

Parrott,  R.H.,  Kim,  H.W.,  Vargosko,  A. J.,  and  Chanock,  R.M.: 
Serious  respiratory  tract  illness  as  a  result  of  Asian  influenza  and 
influenza  B  infections  in  children.  The  J.  of  Pediatrics,  6\_:   205- 
213,  1962. 


Ikl 


Honors  and  Awards: 

Invited  participant  in  Perspectives  in  Virology  Meeting  Ml,  February 
5-6,  1962,  New  York  City,  New  Yori<. 

Organizer  of  symposium  on  acute  respiratory  diseases.  Meeting  of  the 
New  York  Academy  of  Medicine,  February  8,  1962,  New  York  City,  New  York. 

Invited  participant.  Conference  on  Comparative  Virology  sponsored  by  the 
New  York  Academy  of  Sciences,  March  7-8,  1962,  New  York  City,  New  York. 

Invited  participant  to  informal  conference  of  a  WHO/FAO  group,  March  9, 
1962,  New  York  City,  New  York. 

Invited  to  present  paper  before  the  Danish  Pathological  Society, 
Copenhagen,  Denmark,  April  4,  1962. 

Invited  lecturer  at  the  Boerhaave  Conference  on  Respiratory  Virus 
Diseases,  April  11-14,  1962,  Leiden,  Holland.  Presented  papers  on 
mycoplasma  and  RS  viruses.  Organizer  of  WHO  symposium  on  Mycoplasma, 
April  10,  1962,  Leiden,  Holland. 

Invited  speaker  in  symposia  series  at  the  Naval  Medical  Research 
Institute,  May  25,  1962,  Bethesda,  Maryland. 

Invited  participant  to  Conference  on  Molecular  Biology  of  PPLO. 
Presented  paper  on  Biology  of  Eaton  Mycoplasma,  June  13-16,  1962, 
Storrs,  Connecticut. 

Member  of  Sub-committee  on  Nomenclature  of  Myxovi ruses  of  the  8th 
International  Congress  of  Microbiology,  August  17-24,  1962,  Montreal, 
Canada. 

Invited  speaker  at  weekly  conference  on  infectious  diseases,  October, 
1962,  University  of  Maryland,  Baltimore,  Maryland. 

Invited  speaker.  International  Conference  on  Newer  Respiratory  Disease 
Viruses.  Presented  two  papers,  one  on  Para-inf luenza  virus  and  one  on 
Mycoplasma,  October  3,  4,  5,  1962,  Bethesda,  Maryland. 

Invited  speaker,  American  Academy  of  Pediatrics,  October  29,  1962, 
Chicago   1 1 i  inois. 


i.U2 


Serial  No.  NIAID  69  B 

1.  Infectious  Diseases 

2.  Virus  &  Rickettsial  Diseases 

3.  Bethesda,  Maryland 


PHS-NIH 
Individual   Project  Report 
Calendar  Year   1962 


Part  A. 


Project  Title:  Study  of  non-bacterial  respiratory  disease 
B)  Adults:  Mi  I itary  Populations 

Principal  Investigator(s)  :  Dr.  Karl  M.  Johnson,  Dr.  Robert  M.  Chanock, 

and  Dr.  Maurice  A.  Mufson 

Other  Investigators:       Dr.  Robert  J.  Huebner 

Cooperating  Units:         Dr.  Henry  H.  Bloom  and  Dr.  Ben  Forsythe, 

Naval  Medical  Field  Research  Laboratory, 
Camp  Lejeune,  North  Carol ina 

Man  Years  (Calendar  year  1962): 
Tota I  :       30/ 1 2 
Professional  :  5/12 
Other:       25/12 

Project  Description: 

Objectives:  To  study  on  a  continuing  basis  the  role  of  newly 
recognized  viruses  and  mycoplasma  in  adult  respiratory  illness.  This  study 
was  organized  in  order  to  compare  the  experience  of  men  fresh  from  recruit 
training  with  that  of  individuals  forming  the  stable  cadre  personnel. 
In  addition,  recruits  at  Parr  is  Island  were  also  studied  for  evidence  of 
mycoplasmal  and  viral  infection.   It  is  our  purpose  to  define  that  portion 
of  respiratory  disease  in  adults  which  can  be  associated  with  known  viral 
and  mycoplasma  agents  and  to  search  for  heretofore  unrecognized  agents 
which  cause  the  remainder  of  adult  respiratory  disease. 

Methods  Employed:  CI inical  records  and  appropriate  specimens  are 
collected  routinely  from  individuals  in  various  dispensaries  at  Parris 
Island  Marine  Recruit  Training  Depot,  and  at  Camp  Lejeune,  North  Carolina. 
Such  materials  are  also  obtained  from  individuals  hospitalized,  and  in 
certain  instances,  from  wives  and  mothers  seen  in  the  dependent  outpatient 
clinics.  Special  emphasis  has  been  placed  on  the  collection  of  specimens 
from  a  matched  control  group  free  of  respiratory  disease.  Clinical  speci- 
mens are  inoculated  into  monkey  kidney,  HEp-2,  and  diploid  human  embryonic 
fibroblast  tissue  cultures  and  onto  PPLO  agar  plates.  Paired  serum  samples 
are  available  from  well  over  95  per  cent  of  individuals  in  the  study  and 
are  assayed  by  appropriate  serologic  techniques  for  evidence  of  infection 
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with  various  viral  and  mycoplasma  agents.  Specimens  for  virus  isolation 
and  isolation  of  PPLO  were  divided  into  two  portions  and  stored  in  this 
laboratory  and  the  Camp  Lejeune  laboratories,  respectively. 

Major  Findings; 

Mycop I asma ;  The  Eaton  agent,  the  organism  responsible  for  cold 
agglutinin  positive  atypical  pneumonia,  was  recently  shown  in  this  labora- 
tory to  be  a  PPLO,  i.e.,  a  member  of  the  genus  mycoplasma.  This  was 
established  with  a  strain  of  the  agent  which  has  been  passaged  many  times 
in  eggs  and  subsequently  adapted  to  monkey  kidney  tissue  culture.  Using 
specimens  obtained  from  patients  with  Eaton  pneumonia  at  Parris  Island, 
an  attempt  was  made  to  determine  if  naturally  occurring  strains  of  this 
organism  resembled  the  laboratory  adapted  strain  as  regards  growth  on  agar 
medium.   It  was  found  that  naturally  occurring  strains  of  Eaton  PPLO  (now 
called  Mycoplasma  pneumoniae)  propagated  on  an  agar-yeast  extract  -  horse 
serum  medium.  Mycoplasma  pneumoniae  was  recovered  directly  on  agar  from 
12  to  13  serologically  positive  patients  with  pneumonia.  The  organism  was 
not  recovered  from  14  serologically  negative  pneumonia  patients,  indicating 
the  specificity  and  sensitivity  of  the  agar  medium  for  recovery  of  this 
agent.  All  Mycoplasma  pneumoniae  isolates  produced  small  homogeneously 
granular  colonies  which  could  be  easily  differentiated  from  the  usual  "fried 
egg"  or  "nippled"  colonies  produced  by  other  PPLO.  The  distinctive  colonial 
morphology  of  Mycoplasma  pneumoniae  should  prove  useful  for  its  presumptive 
identif  ication. 

Rhinovi ruses :  During  a  one-year  interval  at  Camp  Lejeune,  214 
strains  of  rhinovirus  were  recovered  from  Marines.  The  isolation  rate  in 
Marine  recruits  with  afebrile  respiratory  disease  was  20  percent,  febrile 
respiratory  disease  10  percent,  and  among  those  Marines  without  respiratory 
disease  5  percent.  Thus,  for  the  first  time  there  was  clear-cut  evidence 
presented  for  an  etiologic  association  of  rhinovirus  infection  with  mild 
respiratory  disease.  A  similar  association  was  seen  when  the  isolations 
from  the  cadre  personnel  were  analyzed. 

Significance  to  the  Program  of  the  Institute;  This  project  represents 
a  major  continuing  inquiry  into  the  nature  of  respiratory  disease  in  an  adult 
population,   it  has  already  yielded  valuable  data  concerning  the  etiologic 
significance  and  ecology  of  Mycoplasma  pneumoniae  in  non-bacterial  pneumonia, 
as  well  as  providing  the  first  evidence  in  a  controlled  study  that  rhino- 
viruses  are  responsible  for  mild  respiratory  disease.  A  we  I  I  documented 
collection  of  case  histories,  specimens,  and  paired  sera  provide  an  excellent 
source  of  clinical  material  available  for  the  evaluation  of  newly  recognized 
agents  as  we  I  I  as  those  as  yet  unknown  to  us. 
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Proposed  Course  of  the  Project;  Surveillance  will  be  continued.  A 
series  of  longitudinal  studies  of  companies  will  be  undertaken  at  Camp 
Lejeune  in  order  to  learn  more  of  the  dynamics  of  infection  with  the  many 
viruses  which  can  now  be  recovered  from  the  respiratory  tract  of  adults 
using  human  embryonic  diploid  fibroblast  cultures.   In  addition,  longitudinal 
studies  will  be  performed  to  describe  the  dynamics  of  mycoplasma  infection 
in  recruits  infected  with  mycoplasma  pneumoniae  as  well  as  other  oral  strains 
of  PPLO.  The  Parris  Island  Recruit  Camp  will  be  studied  further  in  order 
to  integrate  this  initial  phase  of  training  with  the  subsequent  training 
at  Camp  Lejeune. 


Part  B  Included;   Yes 
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Part  B.   Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  pro.ject; 

Johnson,  K.M.,  Bloom,  H.H.,  Forsyth,  B. ,  Mufson,  M.A.,  Webb,  P. A., 
and  Chanock,  R.M.:  The  role  of  enteroviruses  in  respiratory  disease. 
Am.  Rev.  Resp.  Dis.   In  press. 

Johnson,  K.M.,  Bloom,  H.H.,  Mufson,  M.A.,  Chanock,  R.M.:  Acute 
respiratory  disease  associated  with  Coxsackie  A-21  virus  infection. 

I.  Incidence  in  military  personnel:  observations  in  a  recruit 
population.   J.A.M.A.,  i79:  112-119,  1962. 

Bloom,  H.H.,  Johnson,  K.M.,  Mufson,  M.A.,  Chanock,  R.M.:   Acute 
respiratory  disease  associated  with  Coxsackie  A-21  virus  infection. 

II.  Incidence  in  military  personnel:  observations  in  a  non-recruit 
population.   J. A.M. A.,  179:  120-125,  1962. 

Mufson,  M.A.,  Bloom,  H.H.,  Manko,  M.A.,  Kingston,  J.R.,  Chanock, 
R.M.:  Eaton  agent:  A  review.  J.  Am.  Pub.  Hith.  Assoc.  52:  925-932, 
1962. 

Johnson,  K.M.,  Bloom,  H.H.,  Mufson,  M.A.,  and  Chanock,  R.M.: 
Natural  reinfection  of  adults  by  respiratory  syncytial  virus:  possible 
relation  to  mild  upper  respiratory  disease.  New  Eng.  J.  Med.,  267; 
68-72,  1962. 

Chanock,  R.M.,  Mufson,  M.A.,  Somerson,  N.L.,  and  Couch,  R.B.: 
Role  of  mycoplasma  (PPLO)  in  human  respiratory  disease.  Am.  Rev.  Resp. 
Dis.,  In  press. 
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Part  A; 


Project  Title:  Study  of  Non-Bacterial  Respiratory  Disease 
C)  Adults:  Civilian  Populations 

Principal  Investigator:   Dr.  Maurice  A.  Mufson 

Other  Investigator:      Dr.  Robert  M.  Chanock 

Cooperating  Units:       Dr.  Monroe  Romansky,  Dr.  William  Robinson, 

Dr.  Vivian  Chang,  George  Washington  Medical 
Division,  the  District  of  Columbia  General 
Hospital,  Washington,  D.C. 

Man  Years  (calendar  year  1962) 
Total:  14/12 

Professional:      5/12 
Other:  9/12 

Project  Description: 

Ob  iectives:   I)  To  determine  the  relative  importance  of  the 
recognized  viruses  and  mycoplasma  in  adult  lower  respiratory  tract  disease. 
2)  To  search  for  new  viruses  and  mycoplasma  as  potential  human  respiratory 
pathogens.  3)  To  study  further  the  epidemiologic  patterns  of  established 
lower  respiratory  tract  viral  and  mycoplasma  pathogens  in  civilian  adults. 

Methods  employed:  Adult  patients  with  pneumonia  and  control  patients 
without  respiratory  illness  admitted  to  the  medical  wards  at  the  District  of 
Columbia  General  Hospital  are  studied.  Appropriate  clinical  specimens  are 
collected  from  each  patient  for  virus,  mycoplasma,  and  bacteria  isolation 
procedures.  Epidemiologic  and  clinical  information  is  also  collected  for  each 
patient.  Material  for  virus  isolation  is  tested  in  HEP-2,  rhesus  monkey  kidney 
and  foetal  human  diploid  fibroblastic  cell  cultures.  Mycoplasma  isolations  are 
attempted  from  orpharyngeal  swabs  inoculated  directly  onto  agar  plates.  Paired 
sera  are  available  on  more  than  80  percent  of  the  patients. 

Standard  viro logic  procedures,  including  neutralization,  complement 
fixation  and  hemagglutination-inhibition  tests  are  used  to  identify  virus 
isolates  and  determine  serologic  responses. 
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Mycoplasma  are  characterized  and  identified  by  employing  the  in- 
direct fluorescent  antibody  test  and  complement-f ixation. 

Bacteria  are  isolated  and  identified  by  standare  procedures  in  the 
cooperating  unit  of  Dr.  Romansky  at  the  District  of  Columbia  General  Hospital. 

Major  Findings: 

1.  Viruses:  Approximately  400  patients  were  studied,  200  had 
pneumonia  and  200  were  free  of  respiratory  disease.   Evidence  for  infection 
either  by  isolation  and/or  serologic  conversion  for  the  recognized  viral 
respiratory  pathogens  (including  influenza  types  A  and  B,  para  influenza  types 
I,  2  and  3,  adenovirus  and  respiratory  syncytial  virus)  was  obtained  in  10 
percent  of  pneumonia  patients  and  in  only  3%   of  the  control  group.   Influenza 
B  infection  was  prevalent  during  January  to  March,  1961,  at  which  time  it  was 
epidemic  throughout  the  country.   Rhinovi ruses  were  isolated  from  several 
pneumonia  patients,  but  the  number  of  isolates  were  too  few  to  establish 

et I o I og  i  c  assoc  i  at  i  on  w  i  th  ill ness . 

2.  Mycoplasma:-  M.  pneumoniae  (Eaton  agent):  Pneumonia  due  to 
M.  pneumoniae  was  present  at  low  levels  throughout  the  entire  year.  Overall 
M.  pneumoniae  was  associated  with  approximately  4  percent  of  adult  pneumonia. 

3.  Other  mycoplasma:  Over  250  mycoplasma  strains  were  isolated 
from  pneumonia  and  control  patients.  The  isolation  rate  was  approximately 
the  sane,  about  45  percent,  in  the  pneumonia  and  control  groups.  Most  of  the 
isolates  are  yet  to  be  identified. 

The  biologic  characteristics  of  one  isolate,  DC  63,  which  was 
obtained  from  a  patient  with  pneumonia  who  concomlttantly  developed  antibodies 
to  the  agent  during  convalescence,  has  been  studied.  Although  the  risk  of 
infection  with  this  agent  was  extremely  low,  serologic  evidence  of  infection 
with  DC  63  was  also  demonstrated  in  two  additional  pneumonia  patients. 
Complement-fixation  studies  have  shown  that  DC  63  is  related  to  the  genital 
strain  M.  hominis  type  I,  but  it  is  unrelated  to  the  oral  strains  M.  pneumoniae. 
M.  sal ivarium.  and  to  the  genital  strains  M.  hominis  type  2  and  M.  fermentans. 
Further  studies  are  underway  to  evaluate  the  role  of  DC  63  as  a  respiratory 
pathogen. 

Significance  to  the  Program  of  the  Institute:  This  study  is  aimed 
at  evaluating  the  role  of  non-bacterial  organisms  in  severe  acute  lower 
respiratory  tract  disease  in  civilian  adults.  Certain  established  respiratory  £ 
agents  have  been  shown  to  be  associated  with  a  smal I  portion  of  pneumonia. 
However,  the  majority  of  the  pneumonia  illnesses  remained  unexplained;  this 
finding  defines  the  problem  which  now  exists  in  elucidating  the  etiology  of 
non-bacterial  pneumonia  in  civilian  adults.   Recovery  of  potentially  new 
respiratory  pathogens  is  to  be  expected  by  systematic  study  of  these  patients. 
Preliminary  evidence  for  infection  by  newly  characterized  oral  mycoplasma 
(an  agent  antigenical ly  related  to  an  established  genital  mycoplasma)  has 
been  obtained. 
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Proposed  Course  of  the  Project;   Systematic  cross-sectional 
epidemiologic  studies  are  being  continued.  All  oral  mycoplasma  strains 
isolated  will  be  identified  and  classified,  and  their  relationship  to  lower 
respiratory  tract  illness  assessed.  A  study  of  the  role  of  these  organisms 
in  chronic  respiratory  tract  disease  will  be  undertaken. 


Part  B  Included:  Yes 
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Part  B.  Honors,  Awards,  and  Pub  I  ications 

Publications  other  than  abstracts  from  this  project; 

Mufson,  M.A.,  Bloom,  H.H.,  Manko,  M.A.,  Kingston,  J.R.,  and 
Chanock,  P.M.:  Eaton  agent:  A  review.  Am.  J.  Pub.  HIth. 
52:  925-932,  1962. 

Chanock,  P.M.,  Parrott,  R.H.,  Johnson,  K.M.,  Mufson,  M.A.,  and 
Knight,  V.:  Biology  and  ecology  of  two  major  lower  respiratory 
tract  pathogens — RS  virus  and  Eaton  PPLO.   In  Pollard,  M.  (ed.): 
Perspectives  in  Virology  III.  Minneapolis,  Burgess  1962. 
In  press. 

Chanock,  P.M.,  Mufson,  M.A.,  Somerson,  N.L.,  and  Couch,  R.B.: 
Role  of  mycoplasma  (PPLO)  in  human  respiratory  disease.  Am. 
Rev.  Resp.  Dis.   In  press. 

Mufson,  M.A.:  The  newer  viruses  and  respiratory  disease.   J. 
St.  Barnabas  Med.  Center,  J.:  100-108,  1962. 

Honors  and  Awards  Relating  to  this  Project: 

Invited  speaker  Annual  Meeting  American  Thoracic  Society, 
Miami  Beach,  Florida,  May  1962.  Topic:  Primary  Atypical 
Pneumon  ia. 

Invited  participant  Conference  on  the  Molecular  Biology  of  the 
Pleuropneumonia- 1  ike  Organisms,  June  1962,  Storrs,  Connecticut. 

Invited  speaker  St.  Barnabas  Hospital  Medical  Center,  Symposium 
on  Virus  Diseases,  Newark,  New  Jersey,  March  1962.  Topic: 
Newer  Respiratory  Viruses. 
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1.  Infectious  Diseases 

2.  Virus  4  Ricl<ettsial 

D  i  seases 

3.  Bethesda,  Maryland 


PHS-NIH 
Individual  Project 

Report 
Calendar  Year  1962 


Part  A. 


Project  Title:   Laboratory  studies  of  newly  recognized  viruses 
associated  with  respiratory  Illness. 

Principal  Investigators:   Dr.  H.V.  Coates,  Dr.  Robbrt  M.  Chanock 

Other  Investigators:      Dr.  Karl  M.  Johnson,  Dr.  A.  Kisch, 

Dr.  David  Lang,  and  Dr.  David  Taylor-Robinson 

Cooperating  Units:        None 

Man  Years  (calendar  year  1962) 
Tota 1 :        20/ 1 2 
Professional:  10/12 
Other:        10/12 

Project  Description: 

Objectives;   I)  To  study  the  pathogenesis  of  respiratory  syncytial 
virus  infection  in  experimental  animals  and  to  develop  an  animal  assay  system 
for  testing  the  efficacy  and  potency  of  vaccines  against  respiratory  syncytial 
virus.  2)  To  develop  a  quantitative  tissue  culture  assay  system  for  respiratory 
syncytial  virus.  3)  To  investigate  the  antigenic  properties  of  the  para- 
influenza viruses  and  respiratory  syncytial  viruses. 

Method s  emp I oved :  Experimental  animals  were  inoculated  intra- 
nasal I  y  with  respiratory  syncytial  virus  and  their  response  studied  by  I) 
virus  recovery,  2)  gross  and  microscopic  tissue  changes  and  3)  development  of 
complement  fixing  and  virus  neutralizing  antibodies. 

Antigenic  relationships  between  respiratory  syncytial  virus,  para- 
influenza virus  and  other  members  of  the  myxovirus  group  were  studied  by 
complement-f ixation,  virus  neutralization  and  agar-gel  diffusion  techniques. 

Respiratory  syncytial  virus  was  studied  quantitatively  by  a  plaque  assay 
system  in  monolayers  of  HEP-2  and  WI-26  cell  cultures  using  a  nutrient  agar 
over  1 ay . 
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Major  Findings: 

Respiratory  syncytial  virus;  Ferrets,  mink,  chinchillas,  marmosets, 
hamsters  and  mice  were  infected  with  this  virus  as  evidenced  by  either  virus 
recovery  or  serologic  response  or  both.   Inoculated  animals  showed  no  signs  of 
illness  and  tissue  changes  were  restricted  to  inflammation,  giant  cell  formation 
and  desquani nation  of  the  respiratory  epithelium  covering  the  nasal  turbinates. 
Virus  was  passed  in  the  ferret  a  total  of  27  times  with  no  evidence  of  change 
in  its  pathogenicity  for  this  host. 

Passage  of  respiratory  syncytial  virus  in  bovine  embryonic  kidney 
cell  cultures  a  total  of  21  times  resulted  in  no  change  in  tissue  culture 
characteristics  or  pathogenicity  for  adult  human  volunteers. 

Using  ferret  post  infection  serum  In  cross  neutralization  tests  it 
was  possible  to  show  that  a  1962  isolate  (CHI 8537)  of  RS  virus  differed  anti- 
genically  from  the  Long  prototype  strain.   Preliminary  studies  using  agar-gel 
diffusion  techniques  indicate  that  while  these  strains  share  I  or  2  antigenic 
components  the  Long  strain  has  at  least  I  specific  antigen.  These  strains  were 
found  to  have  a  common  complement  fixing  antigen  which  was  separable  from 
infectivity. 

A  plaque  assay  system  was  developed  and  plaque  reduction  was 
demonstrated  to  be  a  more  quantitative  measure  of  virus  neutralization  than 
the  standard  tube  neutralization  test. 

Para- influenza  viruses;  Para-inf luenza  3  virus  was  studied  anti- 
genically  by  the  agar-gel  diffusion  technique.  No  relationship  was  found  to 
respiratory  syncytial  virus  or  measles  virus  by  this  technique.   Purified 
hemagglutinating  and  soluble  complement  fixing  antigens  formed  a  single 
continuous  line  with  complete  tissue  culture  antigen  when  reacted  against 
convalescent  human  serum. 

Significance  of  the  program  to  the  institute:  Knowledge  of  the 
pathogenesis  of  disease  is  a  necessary  prelude  to  disease  prevention  by 
immunization.  Since  respiratory  syncytial  virus  and  the  para-influenza  viruses 
are  responsible  for  serious  illness  only  in  children  where  studies  of  patho- 
genesis are  difficult  if  not  impossible  the  use  of  susceptible  experimental 
animals  is  essential.   In  addition  the  use  of  post-infection  serum  from  experi- 
mental animals  has  resulted  in  the  identification  of  an  antigenic  variant  of 
respiratory  syncytial  virus.  Antigenic  variation  of  this  agent  must  be 
evaluated  in  relation  to  disease  and  to  irmiunoprophylaxis. 
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Proposed  course  of  study;  The  extent  of  antigenic  variation  of 
respiratory  syncytial  virus  and  its  relation  to  disease  will  be  investigated. 
The  use  of  agar-gel  diffusion  techniques  will  be  expanded.  Attempts  to 
select  a  pneumontrop i c  variant  of  respiratory  syncytial  virus  will  continue. 

The  response  of  experimental  animals  to  inoculation  with  respiratory 
syncytial  virus  and  the  para- influenza  viruses  by  a  number  of  routes  will  be 
studied. 

The  effort  to  select  an  attenuated  strain  of  respiratory  syncytial 
virus  suitable  for  use  as  a  live  vaccine  will  continue. 

Part  B  included:  Yes 
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Individual  Project  Report 
Calendar  Year  1962 

Part  B.   Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project; 

Kisch,  A.L.,  Johnson,  K.M.,  Chanock,  R.M.:   Immunofluorescence 
with  respiratory  syncytial  virus.  Virology,  J_6:    177-189,  1962. 

Coates,  H.V.,  and  Chanock,  R.M.:   Experimental  infection  with 
respiratory  syncytial  virus  in  several  species  of  animals.  Am.  J.  Hyg. 
76:  302-312,  1962. 

Cook,  M.K.,  and  Chanock,  R.M.:   In  vivo  antigenic  studies  of 
para- influenza  viruses.  Am.  J.  Hyg.   In  press. 

Honors  and  Awards  Relating  to  this  Project; 

Invited  speaker  at  the  Armed  Forces  Epidemiology  Board  Meeting, 
March  19-22,  1962,  Bethesda,  Maryland. 

Invited  to  attend  International  Conference  on  Newer  Respiratory 
Disease  Viruses,  October  3,4,5,  1962,  Bethesda,  Maryland. 

This  laboratory  was  designated  by  the  World  Health  Organization 
as  an  International  Reference  Center  for  respiratory  viruses. 
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1 .  Infectious  Diseases 

2.  Virus  i  Rickettsial 

Diseases 

3.  Betiiesda,   Maryland 


PHS-NIH 

Individual  Project  Report 

Calendar  Year  1962 


Part  A. 


Project  Title:  Laboratory  studies  of  newly  recognized  viruses  associated 
with  respiratory  illness. 
B)  Picornavi ruses 

Principal  investigators:   Dr.  Karl  M.  Johnson,  Dr.  Maurice  A.  Mufson 

Other  Investigators:      Dr.  Patricia  Webb,  Dr.  Rinji  Kawana, 

Dr.  Robert  M.  Chanock,  Dr.  Robert  J.  Huebner 

Cooperating  Units:        Dr.  Leon  Rosen,  Pacific  Research  Section,  LID 

Dr.  David  Lang,  LCI-NIAID 
Dr.  Fred  Gorstein,  Laboratory  of  Germfree 
Animal  Research,  NIAID 

Man  Years  (calendar  year  1962) 
Tota I :  18/12 

Professional:      8/12 
Other:  10/12 

Project  Description: 

Objectives:   I)  To  delineate  the  biological  characteristics  of  the 
large  group  of  rhinoviruses.  2)  To  develop  reproducible  laboratory  procedures 
for  study  of  rhinoviruses.  3)  To  identify  and  characterize  new  rhinovirus 
strains.  4)  To  study  certain  biologic  properties  of  Coxsackie  and  ECHO 
viruses. 

Methods  employed:  Standard  culture  and  serologic  procedures  are 
used  in  the  study  of  Coxsackie  and  ECHO  viruses.  Rhinoviruses  are  grown  in 
foetal  human  diploid  fibroblastic  cells  and  human  embryonic  kidney  cells 
maintained  at  a  pH  6.8,  on  a  rotating  drum  at  33  C.  Standard  neutralization 
tests  are  performed  in  foetal  human  fibroblastic  cells  to  identify  rhinovirus 
serotypes.  Virus  grown  in  malignant  cells  (KB)  and  adjuvants  are  used  for 
immunization  of  guinea  pigs. 


55 


Serial  No.  NIAID  70  B 

Major  Findings: 

Coxsackie  A-21  virus;  Rotation  of  HEP-2  tissue  cultures  infected 
with  Coxsackie  A-21  virus  enhanced  production  and  rapidity  of  appearance  of 
cytopathic  effects,   in  comparable  stationery  cultures  the  formation  of  cyto- 
pathic  effects  was  delayed  and  often  it  was  not  demonstrable.  Although  the 
rate  of  virus  replication  was  slightly  faster  in  rotated  cultures,  the  amounts 
of  virus  produced  in  both  systems  was  similar. 

Coxsackie  A-21  virus  lost  capacity  to  agglutinate  human  erythrocytes 
after  passage  in  KB  or  HeLa  cell  cultures.  Hemagglutinin  could  be  retained 
by  passage  at  high  dilution  in  such  cells.  By  adsorption  onto  erythrocytes 
it  was  possible  to  separate  distinct  hemagglutinating  and  non-hemagglutinating 
particles.   It  was  found  that  malignant  cells  favored  multiplication  of  the 
non-hemagglutinating  particles,  whereas  primary  human  embryonic  epithelial 
cells  and  foetal  human  diploid  fibroblastic  cells  favored  growth  of  the 
hemagglutinating  particle. 

Naturally  occurring  Coxsackie  A-21  virus  produced  infection,  but 
failed  to  produce  paralysis  in  suckling  mice.   It  was  possible  to  produce 
paralysis  using  tissue  culture  passaged  virus  10  TCD^^  or  more  were  inoculated 
per  mouse.  Serial  passage  of  the  virus  in  suckling  mice  enhanced  its  patho- 
genecity.  However,  passage  of  the  virus  in  tissue  culture  tended  to  lower 
slightly  its  virulence  for  mice.  Microscopic  examination  of  muscle  from 
infected  and  paralyzed  mice  revealed  a  degenerative  myosites. 

Rhinovi ruses:  Five  prototype  rhinovi ruses  were  identified  and 
characterized,  and  shown  to  be  antigenical ly  distinct  from  ail  other  recognized 
picornavi ruses.  These  five  agents,  at  present  designated  by  number,  353,  1059, 
1734,  11757,  33342,  have  been  formally  accepted  as  new  agents  by  the  Entero- 
virus Committee.  These  rhinoviruses  have  been  characterized  as  follows: 
1)  Size  estimated  to  be  about  15-30  millimicrons  in  diameter;  2)  Contain 
RNA;  3)   Insensitive  to  exposure  to  ethyl  ether  for  18  hours  at  4°  C;  4) 
Propagation  enhanced  by  incubating  infected  cultures  on  rotating  drum  at 
33°  C.  and  employing  media  with  a  neutral  pH  (6,8  to  7.2);  5)  Labile  at 
pH  3  to  5;  6)  Non-pathogenic  for  suckling  and  adult  mice,  guinea  pigs, 
rabbits,  or  embryonated  chicken  eggs;  7)  Hemagglutinin  not  produced  and 
hemadsorption  not  demonstrable;  *8)  Antigenical ly  distinct  from  other  human 
picornavi ruses.  Several  strains  of  rhinoviruses  are  presently  being  studied 
in  the  laboratory  as  potential  candidate  prototypes. 

Significance  to  the  Program  of  the  Institute:   The  rhinoviruses  are 
potentially  the  single  most  important  group  of  picornavi ruses  to  be  associated 
with  mild  upper  respiratory  illness.   Studies  in  delineating  the  biologic 
properties  of  these  agents  and  methods  to  manipulate  them  in  the  laboratory 
will  contribute  markedly  to  the  success  of  epidemiologic  studies  of  respiratory 
disease. 
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Proposed  Course  of  the  Project;   Identification  and  characterization 
of  additional  serotypes.  Studies  of  methods  for  concentrating  these  viruses 
to  yield  high  potency  antigen  preparations  for  immunization,  preparation  of 
serologic  reagents  and  production  of  experimental  vaccines. 


Part  B  Included:  Yes 
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PHS-NIH 
Individual  Project  Report 
Calendar  Year  1962 

Part  B.  Honors,  Awards,  and  Pub! ications 

Publications  other  than  abstracts  from  this  project: 

Johnson,  K.M.,  and  Rosen,  L.:  Characteristics  of  five  newly  recognized 
enteroviruses  recovered  from  the  human  oropharynx.  Am.  J.  Hyg. 
In  press,  1962. 

Johnson,  K.M.,  and  Lang,  D.J.:  Separation  of  hemagglutinating  and  non- 
hemaggl ut inat ing  variants  of  Coxsackie  A-21  virus.  Proc.  Soc. 
Exptl.  Biol.  Med.,  I  10;  653-657,  1962. 

Mufson,  M.A.,  Johnson,  K.M.,  Bloom,  H.H.,  and  Chanock,  R.M.: 

Multiplication  and  cytopathology  of  Coxsackie  A-21  virus  in  rotated  and 
stationary  tissue  culture.  Proc.  Soc.  Exptl.  Biol.  Med.,  I  10; 
198-203,  1962. 

Honors  and  Awards  Relating  to  this  Project; 

Invited  speaker  at  the  Boerhaave  Conference  on  Respiratory  Virus 
Diseases,  April  11-14,  1962,  Leiden,  Holland  (Dr.  K.M.  Johnson). 

Invited  speaker  International  Conference  on  Newer  Respiratory  Disease 
Viruses,  October  3,  4,  5,  1962,  Bethesda,  Maryland.  (Dr.  K.M.  Johnson). 
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3.  Bethesda,  Maryland 
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Individual  Project  Report 
Calendar  Year  1962 


Part  A; 


Project  Title:  Laboratory  studies  of  Mycoplasma  (Pleuropneumonia 
lil<e  organisms  -  PPLO) 

Principal  Investigators:   Dr.  Normal  L.  Soraerson,  Dr.  Robert  M.  Clianock 

Other  Investigators: 


Cooperating  Units: 


Dr.  David  Taylor-Robinson  (WHO  Visiting  Fellow) 
Dr.  Maurice  A.  Mufson 

None 


Man  Years  (calendar  year  1962) 
Tota I :         12/12 
Professional:    8/12 
Other:         4/12 

Project  Description: 

Objectives:   I)  To  study  the  biologic  and  antigenic  properties 
of  Mycoplasma  pneumoniae  (Eaton  agent),  the  etiologic  agent  of  cold  agglutinin 
positive  atypical  pneumonia.  2)  To  determine  optimum  conditions  for  isolation 
and  propagation  of  M.  pneumoniae.  3)  To  study  the  biologic  and  antigenic 
properties  of  the  human  mycoplasma  as  a  necessary  prelude  to  epidemiologic 
investigations  of  the  role  of  these  agents  in  human  respiratory  disease. 
4)  To  clarify  the  antigenic  relationships  among  mycoplasma. 

Methods  employed:  Organisms  were  grown  in  artificial  medium  either 
on  agar  plates  or  in  broth  suspension.  Optimum  nutritional  requirements  were 
determined  for  maximal  growth  and  antigen  production.  Growth  was  determined 
by  colony  count  assay  on  agar  plates.  M.  pneumoniae  was  also  quant itated  by 
counting  hemolytic  plaques  produced  when  infected  plates  were  overlaid  with  a 
guinea  pig  red  blood  cell  suspension  in  agar.  Antigenic  studies  were  performed 
by  complement-fixation,  by  Ouchterlony  agar  double  diffusion,  or  by  immuno- 
fluorescence. 
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Major  Findings: 

1.  M.  pneumoniae  was  grown  for  the  first  time  in  a  broth  suspension 
(Difco  PPLO  broth  supplemented  with  20^  horse  serum  and  2.5^  fresh  yeast  ex- 
tract). Growth  was  slow  and  maximal  titers  were  obtained  on  the  9th  to  i6th 
day  of  incubation.  A  specific  complement  fixing  antigen  was  prepared  from 
infected  broth  suspension  by  concentration  and  treatment  with  0.5^  phenol. 
This  antigen  was  found  to  be  80^  as  sensitive  for  serodiagnoses  of  infection 

as  the  standard  assay  system  of  immunofluorescence  with  chick  embryo  lung 
sections. 

2.  M.  pneumoniae  was  found  to  ferment  dextrose  and  a  series  of 
other  sugars.   In  addition  the  organism  was  shown  to  produce  a  soluble  hemolysin 
active  against  guinea  pig,  human,  and  horse  erythrocytes.  When  infected  agar 
plates  were  overlaid  with  a  suspension  of  5%   guinea  pig  red  cells  in  agar  hemo- 
lytic plaques  developed  at  the  site  of  each  growing  colony.  M.  pneumoniae 
produced  complete  lysis  of  guinea  pig  red  cells.  Other  human  mycoplasma  produced 
only  incomplete  lysis  of  these  cells  under  the  same  conditions. 

3.  Complement  fixing  antigens  and  specific  antisera  were  prepared 
for  each  of  the  mycoplasma  that  are  known  to  infect  man.   It  was  shown  that 

M.  pneumoniae  was  antigenical ly  distinct  from  each  of  the  other  human  strains. 
Although  distinct  species  of  mycoplasma  were  defined  by  our  tests,  it  was 
found  that  common  antigens  were  also  shared  by  the  various  human  mycoplasma 
including  M.  pneumoniae.  The  sharing  of  antigenic  components  was  demonstrated 
by  both  complement  fixation  and  agar  double  diffusion  techniques. 

Significance  of  program  to  the  institute;   It  is  now  clear  that  at 
least  one  species  of  mycoplasma  (M.  pneumoniae)  is  important  in  human  respiratory 
disease.   It  is  therefore  necessary  to  define  the  biologic  properties  of  this 
organism  to  provide  a  sound  basis  for  epidemiologic  study  of  human  infection. 
Biologic  properties  of  M.  pneumoniae  also  have  relevance  to  current  efforts 
at  immunoprophylaxis.  The  findings  uncovered  in  the  past  year  have  a  direct' 
application  to  both  areas.  Growth  of  the  agent  in  broth  now  makes  possible 
bulk  production  of  antigen  for  serodi agnostic  purposes  and  for  inactivated 
vaccine  production.  The  discovery  that  M.  pneumoniae  produces  clear  hemolytic 
plaques  when  overlaid  with  guinea  pig  red  cells,  whereas  other  human  strains 
produces  only  partial  hemolysis,  provides  a  marker  by  which  the  former  agent 
can  now  be  identified  In  most  routine  bacter i o I og i c  laboratories. 

Since  one  species  of  mycoplasma  causes  human  respiratory  disease 
it  is  not  unlikely  that  other  species  will  also  do  the  same.  The  preparation 
of  standard  reagents  for  identification  and  classification  of  mycoplasma  should 
prove  to  be  useful  in  future  studies  designed  to  elucidate  the  role  of  these 
other  mycoplasma  in  respiratory  disease  of  man,  acute  as  well  as  chronic. 


IGG 


Serial  No.  NIAID  70  C 

Proposed  course  of  the  study;   It  is  planned  to  continue  the  study 
of  mycoplasma  along  the  lines  indicated  in  this  report,  A  better  definition 
of  nutritional  and  culture  requirements  for  M.  pneumoniae  and  other  mycoplasma 
will  be  sought.  Purification  of  M.  pneumoniae  hemolysin  will  be  attempted 
since  this  substance  may  ultimately  prove  to  be  the  exciting  factor  responsible 
for  the  formation  of  cold  agglutinins.   It  is  possible  that  red  cells  altered 
by  hemolysin  could  become  antigenic  and  thus  stimulate  the  development  of 
cold  agglutinins. 

Part  B  included:   Yes 
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Part  B.  Honors,  Awards,  and  Pub  I ications 

Publications  other  than  abstracts  from  this  pro.ject; 

Chanock,  R.M.,  Hayflick,  L.,  Barile,  M.D.:  Growth  of  artificial 
medium  on  an  agent  associated  with  atypical  pneumonia  and  its  identifi- 
cation as  a  PPLO.  Proc.  Nat.  Acad.  Science,  48:  41-49,  1962. 

Chanock,  R.M.,  Mufson,  M.A.,  James,  W.D.,  Fox,  H.H.,  Bloom,  H.H., 
and  Forsyth,  B.:  Recovery  of  PPLO  of  atypical  pneumonia  on  artificial 
agar  medium.  Proc.  Soc.  Exptl.  Biol.  Med.,  I  10;  543-547,  1962. 

Chanock,  R.M.,  James,  W.D.,  Fox,  H.H.,  Turner,  H.C.,  Mufson,  M.A., 
and  Hayflick,  L.:  Growth  of  Eaton  PPLO  in  broth  and  preparation  of 
complement  fixing  antigen.  Proc.  Soc.  Exptl.  Biol.  Med.,  I  10;  884-889, 
1962. 

Somerson,  N.L.,  Taylor-Robinson,  D.,  and  Chanock,  R.M.:  Hemolysin 
production  as  an  aid  in  the  identification  and  quantitation  of  Eaton 
agent  (Mycoplasma  pneumoniae).  Am.  J.  Hyg.   In  press. 
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1.  Infectious  Diseases 

2.  Virus  4  Rickettsial 

Diseases 

3.  Bethesda,  Maryland 

PHS-NIH 
Individual  Project  Report 
Calendar  Year  1962 

Part  A. 

Project  Title:   Studies  of  tumoi — producing  viruses. 

Principal  Investigator:   Dr.  Wallace  P.  Rowe 

Other  Investigators:      Dr.  Robert  J.  Huebner,  Dr.  Paul  Black, 

Dr.  Janet  W.  Hartley,  Dr.  Leonard  Berman 

Cooperating  Units:       Dr.  Clyde  Dawe,  Dr.L.W.  Law,  NCI 

Dr.  David  Hoggan,  AFIP 

Man  Years  (calendar  year  1962): 
Total:         82/12 
Professional:    33/12 
Other:  49/12 

Project  Description: 

Ob  iectives;   To  develop  laboratory  procedures  for  recognition  of 
various  tumor  viruses,  and  to  characterize  the  viruses  with  regard  to  their 
properties,  serologic  structure,  and  natural  history. 

Methods  employed:   Tissue  culture,  animal  inoculation,  interference, 
and  serologic  procedures. 

Major  Findings; 

Mouse  leukemia  viruses;  A  potentially  useful  assay  system  for 
detection  of  mouse  leukemia  viruses  has  been  developed,  based  on  induction  of 
resistance  of  mice  to  challenge  with  the  Friend  leukemia  virus.   Positive 
results  have  been  obtained  with  a  variety  of  mouse  tissue  suspensions  and 
mouse  embryo  tissue  culture  fluids  from  spontaneous  AKR,  C3H,  and  RF  mouse 
leukemias,  and  Moloney  virus  induced  tumors.  Tissue  culture  fluids  have  given 
the  most  consistent  and  clearcut  results.  The  specificity  of  the  resistance 
inducing  factor  has  not  been  proved  conclusively,  but  is  strongly  suggested 
by  the  consistently  negative  results  obtained  in  a  large  number  of  tests  with 
control  tissues,  tissue  culture  fluids,  and  other  viruses,  and  by  the  demonstrated 
absence  of  extraneous  viruses  in  the  positive  leukemic  materials.   It  has  been 
found  that  the  resistance- inducing  factor  propagates  in  mouse  embryo  tissue 
cultures,  but  not  in  a  variety  of  continuous  mouse  cell  lines. 
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Vacuolating  virus  (SV-40)!  Studies  of  the  growth  pattern  of  SV-40  from 
time  of  inoculation  until  death  from  tumor  in  hamsters  has  shown  that  virus  is 
not  detectable  at  any  time  until  after  tumor  has  developed;  virus  is  demonstrable 
for  a  brief  period  when  the  tumor  is  of  moderate  size,  but  again  disappears 
after  antibodies  develop.  This  confirms  our  earlier  impression  that  the  pattern 
of  viral  pathogenesis  resembles  that  of  rabbit  papillomatosis  rather  than 
polyoma  virus.  Transformation  of  hamster  kidney  cultures  in  vitro  has  been 
encountered,  the  cellular  response  involving  both  epithelial  and  fibroblastic 
elements;  tumors  induced  by  transplantation  of  the  transformed  cells  are  mixed 
care i noma tosous  and  sarcomatous  tumors.  This  is  the  first  observation  to 
indicate  oncogenicity  of  SV-40  for  epithelial  elements.  Cytogenetic  studies 
of  the  transformed  cell  line  revealed  extremely  bizarre  chromosomal  anomalies. 

Adenovirus  type  12;  Studies  of  the  viral  pathogenesis  of  this  human  virus 
which  is  oncogenic  in  hamsters  has  revealed  a  very  remarkable  result;  at  no 
time  before  or  during  tumor  development  is  virus  demonstrable,  either  by  test- 
ing of  suspensions  or  by  explantation  of  tumorous  or  pre-tumorous  tissue, 
although  the  majority  of  tumorous  animals  develop  antibody  to  the  virus  after 
appearance  of  tumor.  This  observation  suggests  continuing  presence,  and 
presumably  replication,  of  non- infectious  viral  components  in  the  tumors. 
Preliminary  observations  of  tumors  by  fluorescent  antibody  and  electron 
microscopic  procedures,  by  Dr.  Hoggan,  have  been  unsuccessful  thus  far  in 
revealing  evidence  of  virus  or  viral  antigens. 

Significance  to  the  Program  of  the  Institute:  Availability  of  highly 
sensitive  systans  for  detection  of  the  virus  is  essential  for  elucidating  the 
natural  history  and  pathogenesis  of  viral  tumors;  generally,  tumor  endpoints 
are  insensitive,  cumbersome,  and  slow  for  naturally  occurring  strains  of  virus. 
This  is  a  viewpoint  not  fully  appreciated  by  persons  not  trained  in  classical 
infectious  disease  techniques,  and  represents  a  field  in  which  few  "classical 
cancer  virologists"  have  competence.  Fortunately,  many  virologists  (with  strong 
USPHS  support)  are  now  working  in  this  area,  and  the  pertinence  of  the  infectious 
disease  approach  to  tumor  viruses  is  no  longer  disputed.  The  development  of 
in  vitro  procedures  for  recognition  of  tumor  viruses  provides  the  most  hopeful 
approach  to  the  problem  of  detection  of  human  tumor  viruses. 

Proposed  Course  of  the  Project:  The  Friend  virus  inhibition  test  for 
detection  of  leukemia  viruses  will  be  explored  more  fully,  with  the  primary 
objectives  being  to  develop  a  sharp,  sensitive  assay  procedure,  and  to  elucidate 
the  mechanism  involved  -  whether  interference,  immunization,  or  development 
of  resistance  to  new  cellular  antigens  as  with  polyoma  virus.  Using  this  test 
assay,  attempts  will  be  made  to  develop  tissue  culture  systems  for  production 
of  high  titer  leukemia  virus  preparations,  and  to  detect  antibodies  to  mouse 
leukemia  viruses.  Specimens  from  cases  of  human  leukemia  will  be  tested  in 
this  system. 
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Studies  of  transformation  by  SV-40  will  be  continued,  to  determine  the 
range  of  species  whose  cells  are  susceptible,  and  to  develop  a  sensitive 
method  for  detection  of  transformation.  Efforts  will  be  made  to  obtain 
transformation  of  human  and  other  species  cells  by  conventional  viruses, 
particularly  adenoviruses,  as  a  method  of  determining  their  potential  onco- 
genicity, and  for  deciding  which  viruses  should  receive  emphasis  in  serologic 
epidemiologic  studies  of  human  tumors. 


Part  B  Included:  Yes 
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Part  B.      Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 

Rowe,  W.P.:  Mouse  Polyoma  Virus.  A  contribution  to  "Diseases 
of  Laboratory  Animals"  -  Robert  J.  Flynn,  Editor.   In  press. 

Black,  P.H.,  and  Rowe,  W.P.:  Transformation  in  hamster  kidney 
monolayers  by  vacuolating  virus,  SV-40.  Virology.   In  press. 

Law,  L.W.,  Rowe,  VI. P.,  Hartley,  J.W.,  and  Dawe,  C.J.:  Further 
studies  on  antibody  status  of  mice  and  response  of  their  litters  to  parotid- 
tumor  (polyoma)  virus.   J.  Nat.  Cancer  Inst.  28:  629-647,  1962. 

Huebner,  R.J.,  Rowe,  W.P.,  Hartley,  J.W.,  and  Lane,  W.T.: 
Mouse  polyoma  virus  in  a  rural  ecology.  XH.    CIBA  Foundation  Reports: 
Tumour  Viruses  of  Murine  Origin,  314-331.   1962. 


Honors  and  Awards  relating  to  this  project: 

Appointed  chairman  of  Papovavirus  Study  Section  of  Viral 
Nomenclature  Subcommittee  of  International  Committee  on  Microbial  Nomenclature. 
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1.  Infectious  Diseases 

2.  Virus  &  Rickettsial 

3.  Bethesda,  Maryland 


Part  A. 

Project  Title: 


Studies  of  indigenous  viruses  of  mice  and  other 
species  with  special  reference  to  their  importance  as 
extraneous  viruses  ("background  noise")  in  mouse  tumor 
systems . 


Principal  Investigators: 
Other  Investigators: 
Co  1 1 aborat  i  ng  Un  i  ts : 


Dr.  Wallace  P.  Rowe  and  Dr.  Janet  W.  Hartley 

Dr.  Robert  J.  Huebner  and  Dr.  Paul  H.  Black 

Dr.  Thomas  G.  Ward,  Microbiological  Associates 
Research  Division,  Dr.  David  Hoggan,  AFIP, 
Dr.  C.F.T.  Mattern,  LBV,  Dr.  A.C.  Allison, 
National  Institute  for  Medical  Research,  London, 
England,  and  Dr.  Alvin  E.  Friedman-Kien,  NCI. 

Man  Years  (calendar  year  1962) 

Total:  68/12 
Professional:  27/12 
Other:        41/12 

Project  Description: 

Objectives:  To  characterize  the  viral  flora  of  the  mouse,  for  the 
purpose  of  defining  the  role  of  mouse  viruses  as  tumor i genie  agents  and  as 
complicating  factors  in  tumor  studies  in  mice. 

Methods  Employed;  Standard  vlrologic  procedures:  tissue  culture, 
animal  inoculation,  serologic,  and  epidemiologic  procedures. 

Major  Findings: 

Mouse  hepatitis  viruses;  The  hitherto  vexing  problems  of  tech- 
niques for  isolation  and  study  of  these  viruses,  their  serologic  structure, 
and  epidemiology  have  been  solved  to  a  significant  extent.  The  tissue  culture 
mouse  liver  cell  line,  Evans'  NCTC  1469,  has  been  adapted  to  provide  a  sensitive 
tissue  culture  system  for  cytopathic  and  plaque  assays,  and  a  highly  sensitive 
neutralization  test  has  been  developed  for  the  first  time.  Sensitive  procedures 
for  isolation  and  detection  of  the  viruses  in  their  natural  occurrence  have  been 
worked  out,  using  mice  from  an  infected  colony,  handled  in  plastic  isolators. 
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The  infection  has  been  found  to  be  remarkably  contagious,  spreading  by 
the  fecal -oral  route,  and  to  be  an  extremely  prevalent  enteric  infection  of 
conventional  mouse  colonies.  The  contact  infection  is  highly  lethal  for 
infant  mice  of  the  uninfected  stock.  Naturally  occuring  strains  are  primarily 
neurotropic  rather  than  hepatotropic.  Serologically,  the  various  strains  share 
some  neutralizing  and  complement  fixing  antigens,  but  there  is  extensive  anti- 
genic heterogeneity,  particularly  in  neutralization  tests. 

The  most  significant  finding  is  the  occurrence  of  complement  fixing  and 
neutralizing  antibodies  in  humans.  Marine  trainees  at  Camp  Lejeune  showed  a 
high  incidence  of  antibody  rises  during  winter  1961-62.  Also,  antibody  is 
very  prevalent  among  adults  in  the  general  population  but  infrequent  in  children. 
Several  suggestive  antibody  rises  have  been  observed  in  children  at  Junior 
Vi 1 1  age. 

Antibodies  have  also  been  found  to  be  extremely  common  in  laboratory 
rats. 

K  virus  of  mice.  We  have  collaborated  with  Drs.  Mattern  and  Allison  in 
a  study  of  the  structure  of  K  virus,  which  showed  that  the  virus  contains  DNA 
and  has  the  same  caps  id  structure  as  the  papovavi ruses. 

Cvtomeqa I ov i ru ses .   It  has  been  found  that  cytomegaloviruses  are  rather 
common  indigenous  agents  in  African  green  monkey  tissue  cultures.   Like  the 
strain  of  green  monkey  cytomegalovirus  recovered  by  us  several  years  ago, 
these  agents  are  cytopathic  for  human  cells. 

Mi Iker's  node  virus.  Dr.  Friedman-Kien,  of  NCI,  working  part-time  in 
this  laboratory,  has  established  the  first  isolation  of  milker's  node  virus, 
using  tissue  culture  systems,  and  has  demonstrated  its  distinctness  from 
vaccinia  virus.   In  electron  micrographs  the  virus  is  of  the  poxvirus  group, 
having  the  pattern  of  spirally  wrapped  strands  characteristic  of  one  subgroup. 

Rat  virus.  Complement  fixation  tests  have  been  developed  for  the  Kilham 
rat  virus  and  the  Toolan  H-l  virus,  which  is  a  very  similar  agent  said  to  be 
derived  from  human  sources.  These  agents  are  distinct  by  CF,  as  well  as  by 
other  serologic  tests.  Antibodies  to  the  H-l  virus  are  common  in  rats. 
Inhibitors  of  hemagglutination  appear  to  be  common  in  other  species,  but  there 
specificity  remains  to  be  determined. 

Significance  to  the  Program  of  the  Institute.   Knowledge  of  the  natural 
history  and  pathogenic  potentials  of  viruses  indigenous  to  laboratory  animal 
systems  is  necessary  for  proper  experimentation.  Not  only  do  they  pose 
problems  to  the  health  of  the  animals,  but,  more  importantly,  they  may  give 
rise  to  spurious  experimental  results.   In  our  attempts  to  assay  mouse  tumor 
viruses  by  tissue  culture  and  animal  interference  procedures,  to  rule  out 
presence  of  passenger  viruses  is  mandatory.  The  presence  of  cytomegalovirus 
in  Green  monkey  kidney  cultures  is  potentially  important,  in  view  of  the 
probable  use  of  such  cultures  for  preparation  of  vaccines  for  human  use,  the 
difficulty  of  detecting  these  agents,  and  their  ability  to  grow  in  human  cells. 
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Evidence  of  mouse  hepatitis  virus  infection  in  iiumans  is  of  particular 
importance  in  view  of  the  unique  pathogenicity  of  these  agents  in  mice;  not 
only  do  they  produce  hepatitis,  but  they  are  the  only  known  viruses  which 
induce  demyel inating  encephalitis.  Their  relation  to  similar  diseases  in  man 
is  now  a  testable  hypothesis. 

Proposed  Course  of  the  Project;   Infection  of  humans  with  viruses 
related  to  mouse  hepatitis  viruses  will  be  studied  further,  with  particular 
reference  to  whether  the  virus  involved  is  spreading  from  mice  to  man  or  is 
a  related  human  agent.  Study  of  the  natural  infections  of  rats  may  help 
clarify  this  point,  indicating  whether  there  are  species  specific  agents 
belonging  to  this  family.  Serologic  studies  of  human  cases  of  hepatitis  and 
demyel inating  diseases,  particularly  multiple  sclerosis,  will  be  done. 

Studies  of  the  natural  history  of  the  Kilham  and  Toolan  agents  will  be 
carried  out,  with  emphasis  on  the  question  of  infections  of  humans  and  of 
their  transplacental  passage  in  humans  and  rats. 

Spidemic  diarrhea  of  mice  represents  a  critical  problem  in  mouse  breeding 
and  experimentation,  and  should  be  more  thoroughly  investigated.   It  is  planned 
to  attempt  to  develop  serologic  tests,  explore  the  use  of  tissue  culture 
systems  for  its  detection,  and  to  characterize  the  virus. 

We  will  continue  to  act  as  certifying  laboratory  for  contracts  SA-43-ph- 
4371  and  SA-43-ph-4356,  concerned  with  reagents  for  adenoviruses  and  mouse 
viruses. 


Part  B  Included;   Yes 
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Part  B.   Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project; 

Rowe,  W.P.:   Mouse  Adenovirus 
Reovi ruses 
Mouse  Thymic  Agent 

Contributions  to  "Diseases  of  Laboratory  Animals"  -  Robert  J.  Flynn, 
Editor.   In  press. 

Hartley,  J.W.:   Salivary  Gland  Virus  Disease  of  Guinea  Pigs 

Salivary  Gland  Virus  Disease  of  Mice 

Salivary  Gland  Virus  Disease  of  Rats 

Salivary  Gland  Virus  Disease  of  Hamsters 

Salivary  Gland  Virus  Disease  of  Monkeys  and  Chimpanzees 

Contributions  to  "Diseases  of  Laboratory  Animals"  -  Robert  J.  Flynn, 
Editor.   In  press. 

Wei ler,  T.H.,  and  Rowe,  W.P.:   The  Human  Cytomegaloviruses  (Cytomegalic 
Inclusion  Disease;  Human  Salivary  Gland  Virus  Disease),  In  "Diagnostic 
Procedures  for  Virus  and  Rickettsial  Diseases"  -  Edwin  H.  Lennette,  Editor. 
In  press. 

Rowe,  W.P.,  and  Hartley,  J.W.:   A  general  review  of  the  adenoviruses. 
Annals  N.Y.  Acad.  Sciences,  1962.   In  press. 

Hartley,  J.W.,  Rowe,  W.P.,  and  Austin,  J. 8.:  Subtype  differentiation  of 
reovirus  type  2  strains  by  hemagglutination-inhibition  with  mouse  antisera. 
Virology  i6:  94-96,  1962. 

Mattern,  C.F.T.,  Allison,  A.C.,  and  Rowe,  W.P.:  Structure  and  composition 
of  K  virus,  and  its  relation  to  the  "Papovavirus"  Group.  Virology,  In  press. 

Rowe,  W.P.,  Hartley,  J.W.,  and  Huebner,  R.J.:   Polyoma  and  other  in- 
digneous  mouse  viruses.   Proceedings  of  Laboratory  Care  Panel.   In  Press. 

Bell,  J. A.,  Rowe,  W.P.,  and  Rosen,  L.:   Adenoviruses.   J.  Am.  Pub. 
Health  Assoc.  52:  No.  6,  902-907,  1962. 

Rowe,  W.P.,  Hartley,  J.W.,  and  Capps,  W.I.:  Mouse  hepatitis  virus 
infection  as  a  highly  contagious,  prevalent,  enteric  infection  of  mice. 
Proc.  Soc.  Exptl.  Biol,  and  Med.   In  press. 
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Invited  speaker,  faculty  seminar.  Southwestern  Medical  School,  Dallas, 
Texas,  October  3,  1962. 
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1.  Infectious  Diseases 

2.  Virus  &  Rickettsial  Diseases 

3.  Bethesda,  Maryland 


PHS-NIH 
individual  Project  Report 
Calendar  Year  1962 


Part  A. 


Project  Title:  Study  of  respiratory  viruses  and  mycoplasma  in  human 
volunteers.  B)  Mycoplasma  and  adenoviruses. 

Principal  Investigators:  Dr.  Robert  M.  Chanock  and  Dr.  Robert  B. 

Couch 

Other  Investigators:     Dr.  Thomas  R.  Cate  and  Dr.  Vernon  L.  Knight 

Cooperating  Units:       Laboratory  of  Clinical  Investigations,  NIAID 

Man  Years  (Calendar  Year  1962): 

Tota I  :  12/12 
Professional  :  5/12 
Other:        12/12 

Project  Description: 

Objectives :  To  determine  whether  newly  recognized  mycoplasma  and 
viruses  of  potential  respiratory  pathogenicity  are  capable  of  inducing  mild 
illness  in  adults  under  controlled  conditions.  To  examine  the  experimental 
oathogenesis  of  such  viral  and  mycoplasma  infection,  and  to  provide  new 
information  specifically  designed  to  facilitate  the  study  of  naturally 
occurring  mild  respiratory  illness  and  pneumonia  in  adults.  To  develop 
techniques  for  immunization  with  attenuated  strains  of  respiratory  viruses 
and  to  examine  the  possibility  of  vaccination  with  live  viruses  by  the 
introduction  of  such  agents  into  the  body  by  an  atypical  route. 

Method s  Emp I oyed :  Young  adult  male  volunteers  from  federal  prisons 
are  selected  on  the  basis  of  a)  general  good  health,  b)  neutralizing  antibody 
status  for  the  particular  virus  or  mycoplasma  to  be  studied.  Volunteers  are 
maintained  in  groups  of  three  in  strict  isolation  on  a  clinical  service  of 
the  NIAID.  Histories  and  routine  physical  exams,  as  well  as  certain  basic 
laboratory  procedures  are  performed  upon  admission.  Known  amounts  of  the 
test  agent  are  administered  intranasally  and  by  spraying  into  the  pharynx, 
and  daily  clinical  observations,  as  well  as  appropriate  specimens  for 
laboratory  analysis,  are  obtained.  Specimens  are  inoculated  into  appropriate 
tissue  cultures  or  onto  PPLO  agar  plates.  Serological  tests  are  performed 
on  suitably  collected  serum  sanples. 
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Major  Findings; 

Mycop I asma ;  For  the  first  time  it  was  possible  to  infect  volunteers 
with  artificially  propagated  Mycoplasma  pneumoniae.  Three  series  of  experi- 
ments were  carried  out.   In  the  first  experiment  nine  volunteers  were  given 
strain  1428  in  its  fourth  agar  passage.  Two  of  these  volunteers  developed 
a  febrile  illness  with  onset  of  fever  on  the  9th  to  lOth  day  following 
administration  of  Mycoplasma  pneumoniae.   In  the  second  experiment,  21 
volunteers  were  given  the  9th  agar  passage  of  the  FH  strain  of  Mycoplasma 
pneumoniae.  One  volunteer  developed  a  febrile  illness  on  the  9th  day. 
In  the  third  experiment  12  volunteers  were  given  the  55th  passage  of  the 
FH  strain;  there  were  no  febrile  responses  observed  in  this  group. 

These  studies  established  that  artificially  propagated  Mycop I asma 
pneumoniae  can  infect  man  and  produce  a  febrile  illness.   Infection  of 
volunteers  was  confirmed  by  a  serologic  response  which  was  detected  by 
the  fluorescent  antibody  technique  and  by  complement  fixation.  There  was 
a  suggestion  that  the  FH  strain  was  attenuated  with  respect  to  the  virulence 
usually  exhibited  by  natural  strains  of  this  organism.   It  may  be  possible 
to  use  this  strain  in  the  development  of  an  attenuated  live  Mycoplasma 
pneumoniae  vaccine. 

Adenoviruses ;   In  these  studies  adenovirus  was  fed  by  enteric  coated 
capsules  to  volunteers.   It  was  our  purpose  to  set  up  a  limited  infection 
in  the  lower  gastrointestinal  tract,  and  thus  by-pass  the  upper  respiratory 
tract  which  is  the  site  of  pathology  in  natural  infection. 

Adenovirus  type  7  was  fed  to  15  men  free  of  neutralizing  antibody. 
The  virus  was  released  in  the  small  intestine;  there  were  no  illnesses  in 
this  group.  Virus  was  recovered  from  anal  swab  specimens  of  the  volunteers 
but  not  from  throat  swab  specimens.  Thirteen  of  the  15  men  developed 
neutralizing  antibody  three  to  four  weeks  following  administration  of  the 
virus.  The  neutralizing  antibody  response  was  generally  of  a  lower  level 
than  that  observed  following  natural  infection.   It  was,  however,  equal  to 
or  greater  than  that  induced  by  inactivated  adenovirus  vaccine. 

Adenovirus  type  4  was  fed  to  three  volunteers.  All  three  men  given 
this  virus  by  enteric  coated  capsule  excreted  the  virus  in  their  stool  but 
not  from  their  throats.  All  three  men  developed  neutralizing  antibody; 
there  were  no  illnesses  in  this  group. 
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Finally,  six  men  were  fed  adenovirus  type  4  and  adenovirus  type  7 
simultaneously  to  determine  if  one  of  the  viruses  interferred  with  the  other 
in  the  gastrointestinal  tract.  All  six  men  were  infected  with  both  viruses 
and  there  was  no  evidence  of  viral  interference.  Neutralizing  antibody 
rises  occurred  for  both  viruses.  Two  of  the  men  re- infected  themselves, 
presumably  by  introducing  fecal  material  into  their  eyes.  Conjunctivitis 
developed  in  these  men  in  the  third  week  following  administration  of  the 
virus.   One  of  the  volunteers  in  this  experiment  developed  hepatitis  on  the 
30th  day  after  swallowing  virus.   In  this  instance  it  was  not  possible  to 
determine  whether  hepatitis  virus  was  in  the  inoculum  or  whether  the  illness 
was  a  coincidental  occurrence.  All  tests  (including  liver  biopsy)  indicated 
that  adenovirus  was  not  responsible  for  the  hepatitis.   In  these  studies 
the  adenovirus  type  4  and  7  viruses  were  grown  in  human  embryonic  kidney 
culture.  Since  at  present  it  is  not  possible  to  detect  hepatitis  virus  by 
laboratory  means,  we  cannot  determine  whether  this  virus  was  present  in  the 
adeno  type  4  or  type  7  inoculum.  For  this  reason  all  future  studies  with 
adenovirus  given  by  the  intestinal  route  will  be  carried  out  with  strains 
of  virus  grown  either  in  African  green  monkey  kidney  (free  of  simian  virus 
SV-40)  or  in  human  embryonic  fibroblast  diploid  strain  (WI-26)  which  is 
known  from  extensive  field  experience  to  be  free  of  hepatitis  virus. 

Significance  to  the  Program  of  the  Institute;  Disease  in  volunteers 
given  artificially  propagated  Mycoplasma  pneumoniae  constitutes  the  final 
proof  that  this  agent  is  a  respiratory  pathogen.   In  addition,  the  finding 
that  the  FH  strain  possesses  considerably  less  virulence  than  naturally 
occurring  strains  of  mycoplasma  pneumoniae  suggests  that  this  strain  should 
be  studied  for  its  usefulness  as  an  attenuated  live  immunizing  agent. 
Findings  from  the  adenovirus  volunteer  study  suggest  that  it  may  be  possible 
to  immunize  against  adenovirus  infection  by  setting  up  a  limited  infection 
in  the  lower  gastrointestinal  tract.   In  this  manner  the  upper  respiratory 
tract,  which  is  the  site  of  pathology  to  natural  infection,  would  be  by- 
passed. Successful  immunization  by  this  means  would  have  important  implica- 
tions for  the  prevention  of  childhood  as  well  as  military  recruit  disease. 
In  addition,  it  offers  a  new  direction  for  our  efforts  in  the  field  of 
immunoprophy laxis,  i.e.,  the  introduction  of  live  virus  by  an  atypical 
route. 

Proposed  Course  of  the  Project;  Study  of  the  55th  passage  of  the  FH 
strain  will  be  pursued  in  the  next  year.  Already  12  men  have  received  this 
material  without  developing  illness.  Additional  men  will  be  fed  the  materia! 
and  observed  for  evidence  of  infection  and  illness.  Then  this  strain  will 
be  tested  in  the  field  in  progressively  larger  groups  of  prisoners  and  then 
presumably  in  military  recruits.  The  prospects  for  disease  prevention  with 
such  an  attenuated  vaccine  are  good,  since  previous  volunteer  studies  indicate 
that  antibody  for  Mycoplasma  pneumoniae  has  a  strong  protective  effect 
against  the  occurrence  of  illness. 
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Experimental  infection  with  adenoviruses  by  the  enteric  route  will 
be  pursued  on  an  enlarged  scale  during  the  next  year.  Adenovirus  types  4  and 
7  have  been  grown  in  green  monkey  kidney  and  diploid  human  fibroblast 
cultures  and  also  in  porcine  kidney  culture.  These  materials  will  be 
evaluated  for  safety  and  efficacy. 
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Part  B.  Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project; 

Rifkind,  D.,  Chanock,  R.M.,  Kravetz,  H.M.,  Johnson,  K.M.,  Knight, 
v.:  Ear  involvement  (myringitis)  and  primary  atypical  pneumonia 
following  inoculation  of  volunteers  with  Eaton  agent.  Am.  Rev.  of 
Resp.  Dis.,  85:  479-489,  1962. 

Johnson,  K.M.,  Chanock,  R.M.,  Cate,  T.,  Couch,  R.,  and  Knight,  V.; 
Use  of  diploid  human  fibroblasts  in  human  volunteer  studies  with  new 
enteroviruses.  A  preliminary  summary.  Bull,  of  World  Health 
Organization.   In  press. 

Couch,  R.B.,  Chanock,  R.M.,  Cate,  T.R.,  Lang,  D.J.,  and  Knight,V.; 
Immunization  with  types  4  and  7  adenovirus  by  selective  infection  of 
the  intestinal  tract.  Am.  Rev.  Resp.  Dis.   In  press. 
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Calendar  Year  1962      2.  Medical  Mycology 

3«  Bethesda,  Maryland 

Part  A. 

A.  Project  Title:  Ecologic  studies  of  pathogenic  fungi. 

Principal  Investigator:   Chester  W.  Emmons 

Other  Investigators:  H.  F.  Hasenclever  and  Willard  Piggott 

Cooperating  Units:    None 

Man  Years  (calendar  year  I962): 
Total:  1  8/12 

Professional:        9/l2 
Other:  11/12 

Project  Description: 

Objectives: 

To  find  urban  sources  of  infection  in  the  systemic  mycoses;  to  investigate 
the  factors  which  limit  the  saprophytic  growth  of  these  fungi  to  restricted 
habitats  in  man's  environment;  to  find  methods  of  eradicating  pathogenic 
fungi  from  restricted  habitats  which  are  sources  of  Infection  for  large  num- 
bers of  people;  and  to  apply  the  information  obtained  to  studies  of  the 
epidemiology  and  control  of  systemic  mycoses. 

Methods  Employed: 

Soil  samples  were  collected  under  roosting  sites  of  starlings,  grackles, 
pigeons  and  other  birds  in  10  eastern  cities,  and  from  other  sites  selected 
because  of  association  with  cases  of  mycoses.  Samples  were  selected  from 
new  sites  suspected  of  harboring  fungi,  as  well  as  repeatedly  from  sites  in 
which  the  fungi  are  known  to  be  present  and  which  have  been  under  intensive 
continuing  study  to  determine  persistence  of  pathogens  in  soil  and  resis- 
tance to  antifungal  treatment.  Ideological  studies  of  associated  microflora 
were  conducted  in  some  of  these  sites.  The  specimens  were  studied  by  direct 
culture  and  by  mouse  inoctilation,  modifying  techniques  when  necessary  to  pre- 
vent premature  death  of  mice. 

Major  Findings: 

Study  of  several  htmdred  soil  specimens  indicates  that  Histoplasma  capsulatum 
is  not  widely  distributed  and  easily  isolated  from  beneath  all  roosting  sites 
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of  birds  in  cities,  althou^  it  is  present  in  particular  areas  such  as  the 
small  park  in  downtovm  Washington  which  was  the  first  area  in  which  this 
fungus  was  demonstrated  in  a  congested  business  district  of  a  city.  The 
association  of  H.  capsulatum  with  the  droppings  of  house  bats  (first  dem.on- 
strated  in  this  Section)  is  still  an  interesting  phenomenon  under  study. 
We  regularly  isolate  Crypt ococcus  neoformans  from  accinmilations  of  pigeon 
manure  in  barns,  belfries,  cupolas  of  school  b\iildings,  window  ledges  of 
office  buildings  and  attics.  We  never  find  H.  capsulatum  in  such  sireas, 
contrary  to  the  claims  of  another  investigator  that  such  areas  are  sources 
of  infection  in  histoplasmosis.  One  sample  of  pigeon  droppings  contained 
50,000,000  viable  cells  of  Cryptococcus  neoformans  per  gram.  We  easily 
demonstrated  by  stained  sections  of  pigeon  manure,  the  presence  of  C.  neo- 
formans in  this  substratum.  The  strains  isolated  include  hi^ily  virulent 
strains  as  well  as  strains  of  less  virulence,  but  all  those  studied  produce 
disease  in  mice.  We  have  some  interesting  indications  in  our  attempts  to 
eradicate  pathogenic  fungi  from  soil  but  conclusive  evidence  awaits  further 
study. 

Significance  to  bio-medical  research  and  the  program  of  the  Institute; 

The  systemic  mycoses  axe  not  contagious  and  more  infoimation  about  the 
nature,  extent  and  eradication  of  environmental  sources  of  infection  is 
essential  to  progress  in  studies  of  the  epidemiology  and  control  of  these 
mycoses.  Further  information  about  the  extent  to  which  H.  capsulatum  grows 
under  starling  roosts  in  cities  is  partictilarly  pertinent  at  the  present 
time.  The  extent  and  consequences  of  urban  as  well  as  rural  exposure  to 
C.  neoformans  in  areas  inhabited  by  pigeons  is  equally  inrportant  in  epidem- 
iological studies  of  cryptococcosis  and  the  diagnosis  and  treatment  of 
pneumonitis  with  this  etiology  presently  misdiagnosed  as  histoplasmosis  or 
another  disease. 

Proposed  Course  of  Project; 

The  project  will  be  continued  indefinitely. 


Part  B  included. 
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Individual  Project  Report 
Calendar  Year  I962 


Part  B.  Honors,  Awards,  and  Publications. 


Publications  other  than  abstracts  from  this  project: 

Emmons,  Chester  W.  Deaths  from  Ingestion  of  Mushrooms,  ^ycologia.  5^: 
115-116,  1962. 

Bmnons,  C.  W.  and  Greenhall,  A.  M.  Hzstoulasma  capsulatiam  and  House  Bats 
in  Trinidad,  W.  I.  Sabouraudia.  2:l8-22,  19S2! 

Emmons,  Chester  W.  Natural  Occurrence  of  Opportunistic  Fungi.  Lab.  Invest. 
Nov.,  1962. 

Honors  and  Awards  relating  to  this  project: 

Organizer  and  convenor  of  invited  program,  VIII  International  Congress  of 
Microbiology,  Montreal,  Canada,  August,  1962. 

Organizer  and  rapporteur,  two  programs.  Seventh  International  Congresses  on 
Tropical  Medicine  and  Malaria,  KLo  de  Janeiro,  Brasil.  To  be  held  Sept., 
1963. 

Elected  Honorary  Member,  International  Society  for  Human  and  Animal  geology. 
Elected  Member  of  the  Board  of  Governors,  American  Academy  of  Microbiology. 
Editorial  Boards  of:  J.  Bact.,  Mycopathologia,  and  Clinical  Medicine. 
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Calendar  Year  I962      2.  Medical  Viycology 

3-   Bethesda,  Maryland 


Part  A. 

B.  Project  Title:  Experimental  chemotherapy  of  mycoses. 

Principal  Investigator:     Cihester  W.   Enmons 

Other  Investigators:  Benjamin  Prescott  and  Willard  Piggott 


Cooperating  Units:  Medical  Physiological  Bacteriology  Section 

(LID-6U-A) 

Man  Years  (calendar  year  I962): 
Total:  1  3/12 

Professional:        Vl2 
Other:  ll/l2 

Project  Description: 

Objectives: 

To  test  the  efficacy  and  safety  of  new  drugs  and  antibiotics  in  experimental 
mycoses  in  mice  or  other  animals  and  to  present  drugs  foiind  to  be  effective 
to  the  Laboratory  of  Clinical  Investigations  for  clinical  trials. 

Methods  Employed: 

Over  a  period  of  several  years  we  have  developed  and  improved  a  standard 
method  of  testing  drugs  in  mice  which  is  efficient  and  informative.  Mice 
are  infected  intravenously  with  a  carefully  estimated  infectious  dose  of 
fungus  cells  which  kills  control  (untreated)  mice  in  14-21  days.  Treatment 
is  begun  on  the  third  post-infection  day  and  treated  mice  are  given  the  test 
drugs  at  dose  levels  up  to  tolerance.  Effectiveness  of  the  drug  is  measured 
in  terms  of  its  ability  to  delay  or  prevent  death.  At  the  termination  of 
the  test  the  effectiveness  is  further  measured  by  its  ability  to  clear  tis- 
sues of  the  pathogenic  fungus  in  treated  mice  which  have  siorvived  the  exper- 
iment. Drugs  and  antibiotics  are  obtained  from  various  sources  after  the 
contributor  has  supplied  evidence  of  alleged  or  probable  efficacy,  and  Dr. 
Benjamin  Prescott  has  synthesized  drugs  of  series  which  have  for  various 
reasons  offered  promise  of  usefulness. 
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Major  Findings; 

The  new  polypeptide  antibiotic,  X-50T9C,  obtained  from  Hofftnan-LaRoche,  Inc. 
and  first  tested  in  this  Section  has  continued  to  be  our  standard  for  com- 
parison. Many  other  drugs  and  antibiotics  have  been  tested  and,  although  a 
few  of  these  have  exhibited  slight  protective  activity,  none  have  been  found 
to  be  sufficiently  active  in  vivo  and  sufficiently  nontoxic  to  merit  clini- 
cal trials.  Combined  therapy  with  X-5079C  and  Amphotericin  B  was  not  more 
effective  in  the  control  of  experimental  coccidioidomycosis  in  mice  than 
Amphotericin  B  alone  and  no  synergistic  action  was  observed. 

Significance  to  bio-medical  research  and  the  program  of  the  Institute; 

Therapy  of  severe  systemic  mycoses  remains  a  serious  problem.  Only  two 
antimycotics.  Amphotericin  B  and  X-5079C,  are  xinequi vocally  useful  in  the 
treatment  of  some  mycoses  and  X-5079C  still  is  not  generally  available  be- 
cause of  difficulties  in  its  production.  Iodides,  stilbamidine ,  penicillin 
and  sulfonamides  have  limited  usefulness  in  specific  cases,  but  there  is  an 
urgent  need  for  better  antimycotics. 

Proposed  Coxirse  of  Project; 

This  project  will  be  continued  indefinitely. 


Part  B  included. 
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Serial  No.      NIAID-T6-B 

1.  Infectious  Diseases 

2.  Medical  Ideology 

3.  Bethesda,  Maryland 


Part  B.  Honors,  Awards,  and  Publications. 


Publications  other  than  abstracts  from  this  project: 

Emmons,  C.  W.  and  Piggott,  Willard  R.  Combined  Therapy  of  Experimental 

Coccidioidomycosis  with  X-5079C  and  Amphotericin  B.  Antibiotics  &  Chemo- 
therapy. XII: 371- 376,  June  1962. 


Honors  and  Awards  relating  to  this  project: 

Member,  WHO  Expert  Advisory  Panel  on  Parasitic  Diseases. 
Member,  Scientific  Advisory  Committee,  Institute  of  Microbiology,  Rutgers. 
Member,  Scientific  Advisory  Committee,  American  lype   Cultiire  Collection. 
Member,  Committee  on  Natl.  Index  of  Fungus  Cultures,  Quartermaster  Research 
and  Development,  National  Academy  -  Research  Council,  Natick,  Mass. 
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Individual  Project  Report     1.  Infectious  Diseases 
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3.  Bethesda,  Maryland 


C.  Project  Title:  Identification  and  study  of  new  and  tuiusual 

fungi  from  mycoses. 

Principal  Investigator:   C.  W.  Bnmons 

Other  Investigators:     Roger  Goos 

Cooperating  Units:       None 

Man  Years  (calendar  year  I962): 
Total:  8/12 

Prof e  s  sional :     6/l2 
Other:  2/12 

Project  Description. 

Objectives: 

To  study  new  and  poorly  known  mycoses  and  their  etiologic  agents;  to  test 
the  virulence  of  new  fungi  isolated  from  soil  by  mouse  inoculation;  to  pro- 
vide a  limited  and  selective  diagnostic  service  to  hospitals  and  physicians 
in  the  United  States  and  abroad  so  that  unusual  and  new  pathogens  may  be 
received  for  research  studies. 

Methods  Enaployed: 

Fungi  are  studied  by  conventional  techniques  and  by  adaptation  and  modifica- 
tion of  usual  methods,  particularly  by  tests  of  virulence  in  experimentally 
infected  animals. 

Major  Findings: 

The  phycomycoses  caused  by  Basidiobolus  and  Entomophthora,  which  were  studied 
first  in  this  Section,  are  being  investigated  in  further  detail.   "Creeping 
granuloma"  due  to  Basidiobolus  ranarum  is  now  known  from  Uganda,  ©lana  and 
India,  as  well  as  from  Indonesia  where  we  first  reported  and  studied  it. 
Contacts  have  been  established  for  receipt  of  Basidiobolus  ciiltTrres  from 
these  areas.  A  fungus  closely  resembling  Blastomyces  dermatitidis  was  sub- 
mitted by  Dr.  Lurie  from  a  Bantu  miner  in  South  Africa.  The  patient  had  no 
known  contact  with  patients  or  contaminated  materials  from  North  Anerica. 
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It  has  not  yet  been  detemiined  whether  this  is  a  new  fungus.  An  unusual 
fungus  which  was  isolated  from  soil  in  Maryland  is  pathogenic  for  mice,  but 
is  not  one  of  the  recognized  pathogens  of  man  and  animals.  It  is  imder 
study. 

Significance  to  bio-medical  research  and  the  program  of  the  Institute: 

The  essentially  saprophytic  nature  of  the  fungi  pathogenic  for  man  has  been 
estab2j.shed  by  isolation  of  pathogens  from  soil  (first  in  this  laboratory); 
has  been  strongly  emphasized  in  this  Section  and  is  now  generally  accepted  as 
an  essential  feature  of  the  epidemiology  of  the  mycoses.  It  follows  that 
unusual  mycoses  can  be  caused  by  fungi  not  usually  pathogenic  if  inociilated 
into  a  susceptible  host  or  under  unusual  circttmstances.  The  search  for  new 
and  unusual  mycoses,  therefore,  is  often  productive.  Our  policy  of  maintain- 
ing a  limited  and  selective  diagnostic  service  has  been  profitable  for  us 
from  a  research  standpoint.  The  geographic  distribution  of  mycoses  is  imper- 
fectly known  and  this  project  has  contributed  to  its  elucidation. 

Proposed  Course  of  Project; 

This  project  will  be  continued  indefinitely. 


Part  B  included. 
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Individual  Project  Report     1.  Infectious  Diseases 
Calendar  Year  I962       2.  Medical  1/^cology 

3.  Bethesda,  Maryland 


Part  E;  Honors,  Awards,  and  Publications. 


Publications  other  than  abstracts  from  this  project: 

Bmnons,  Chester  W.  and  Bridges,  Charles  H.  Entomophthora  coronata,  the 
etiologic  a^ent  of  a  phycomycosis  of  horses,  ^tycologia.  LIII:307-312, 
May- June,  I96I. 

Bridges,  Charles  H. ,  Homane,  William  M.  and  Emmons,  Chester  V.  A  Phyco- 
mycosis  of  Horses  caused  by  Bitomophthora  coronata.  J.  Amer.  Vet.  Med., 
140:673-677,  Apr.  1,  1962. 


Honors  and  Awards  relating  to  this  project: 


None 
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PHS  -  NIH         Serial  No.  NIAID-76-D 
Individual  Project  Report     1.  Infectious  Diseases 
Calendar  Year  1962       2.  Medical  Viycology 

3.  Bethesda,  Maryland 

Part  A. 

D.  Project  Title:  Maintenance  of  stock  cultaire  collection. 

Principal  Investigator:  Chester  W.  Emmons 

Other  Investigators:  Vttllard  Piggott 

Cooperating  Units:      None 

Man  Years  (calendar  year  1962): 
Total:  9/12 

Professional:     l/l2 
Other:  8/l2 

Project  Description. 

Objectives: 

To  compare  methods  of  preserving  cultures  of  pathogenic  fungi  and  to  select 
methods  which  are  most  reliable,  safe  and  economical. 

Methods  Qgployed: 

Chief  reliance  is  upon  freeze-drying  of  spores  suspended  in  milk.  Mainten- 
ance in  soil,  deep  freezing  of  cultvires  and  other  methods  are  being  compared 
in  the  case  of  a  few  fungi  for  which  lyophilization  is  not  satisfactory. 

Major  Findings; 

Most  of  the  pathogenic  fungi  can  be  kept  in  a  state  of  suspended  metabolic 
activity  in  either  lyophile  tubes,  dry  soil  or  deep  frozen  slants,  but  a  few 
still  must  be  transferred  at  frequent  intervals  unless  we  can  modify  or  find 
new  methods  of  preservation. 

Significance  to  bio-medical  research  and  the  program  of  the  Institute: 

The  labor  and  materials  required  for  frequent  transfer  of  cultures  is  so 
great  that  more  economical  methods  are  needed.  Further,  fungi  mutate  read- 
ily and  some  method  of  maintaining  them  in  a  normal  state  is  necessary. 
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Proposed  Corirse  of  Project; 

The  project  will  be  continued  and  new  strains  of  fungi  for  which  a  future 
need  is  anticipated  will  be  stored  in  a  suitable  and  permanent  manner  if 
possible. 


Part  B  not  included. 
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PHS  -  NIH  Serial  No.  KIAID-TT-l-A 

Individual  Project  Report    1.  Infectious  Diseases 
Calendar  Year  1962        2.  Medical  Ideology 

3.  Bethesda,  Maryland 

Part  A. 

A.  Antigenic  Studies  on  Cryptococcus. 

Principal  Investigator:   John  Bennett 

Other  Investigators:     H.  F.  Hasenclever 

Cooperating  Units:  Laboratory  of  Clinical  Investigations. 

Man  Years  (calendar  year  I962): 

Total:  9/12 

Prof e  s  sional :        7/l2 
Other:  2/l2 

Project  Description. 

Objectives: 

(1)  To  study  the  mycologic  and  immunologic  factors  involved  in  determining 
the  prognosis  of  cryptococcosis  in  man.  (2)  To  study  the  epidemiology  of 
cryptococcosis  by  means  of  a  skin  test. 

Methods  Employed: 

Twenty  ei^t  strains  of  Cryptococci  isolated  from  infected  humans  are  being 
studied  for  their  serologic  characteristics  and  their  resistance  to  the 
antibiotic.  Amphotericin  B.  Samples  of  patient's  body  fluids  from  3^  patients 
with  cryptococcosis  are  being  studied  for  presence  of  antibody  by  means  of 
indirect  immunofluorescence  and  for  presence  of  cryptococcal  polysaccharide 
by  means  of  complement  fixation  test.  Skin  test  antigen  was  prepared  from 
Cryptococcus  neoformans  and,  after  initial  animal  experiments,  is  being 
studied  in  humans. 

Major  Findings: 

Using  a  new  technique,  it  was  found  that  the  sensitivity  of  C.  neofoimans 
to  Amphotericin  B  is  ten  times  that  previously  reported,  the  growth  being 
inhibited  by  0.05  ugm/ml  for  most  strains.  This  result  is  more  consistent 
with  the  clinical  findings. 
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1.  Infectious  Diseases 

2.  Medical  Ideology 

3.  Bethesda,  Maryland 

Studies  of  body  fluid  from  cryptococcosis  patients  have  shown  the  presence 
of  specific  antibody  during  recovery  while  during  severe  illness  there  is 
antigen  excess  with  demonstrable  cryptococcal  polysaccharide  in  blood  and 
spinal  fluid. 

An  antigenic  extract  of  C.  neoformans  was  found  to  give  a  positive  skin  test 
in  88^  of  16  patients  with  inactive  cryptococcosis,  kk'fo  of  9  patients  with 
active  cryptococcosis,  68^  of  22  normal  volunteers,  and  hj'^  of  17  patients 
with  various  systemic  mycoses.  An  analysis  of  other  fungal  skin  tests  and 
serologic  tests  suggests  that  cross  reaction  with  the  other  major  systemic 
mycoses  is  not  an  important  factor  in  causing  this  high  incidence  of  hyper- 
sensitivity. 

Significance  to  bio-medical  research  and  the  program  of  the  Institute; 

These  findings  add  to  our  understanding  of  the  epidemiology,  immunology,  aind 
response  to  treatment  in  cryptococcosis. 

Proposed  Course  of  the  Project: 

QMs  project  will  be  continued. 


Part  B  not  included. 


..L  C'  yJ 


Part  A. 


PHS  -  NIH  Serial  No.  NIAID-T7.2-A 

Individual  Project  Report     1.  Infectious  Diseases 
Calendar  Year  I962        2.  Medical  r^Jycology 

3.  Bethesda,  MarylaJid 


A.  Project  Title:  Role  of  Non- Specific  Cellular  and  Serum  Factors 

in  Immunity  against  Pathogenic  Fungi. 

Principal  Investigator:   Donald  F.  Summers 

Other  Investigators:     H.  F.  Hasenclever 

Cooperating  Units:       None 

Man  Years:  (calendar  year  I962) 
Total:  6/12 

Professional:         5/l2 
Other:  l/l2 

Project  Description: 

Objectives: 

To  study  the  role  of  non-specific  serum  and  ascites  flviid  factors,  and  the 
role  of  the  reticulo-endothelial  system  in  acquired  resistance  in  laboratory 
animals  against  various  pathogenic  fungi. 

Methods  Bnployed: 

Mice  were  injected  either  intra-peritoneally  or  sub-cutaneously  with  live 
Candida  albicans  cells;  after  several  days  the  animals  were  sacrificed,  and 
peritoneal  macrophages  were  collected  frcsm  these  "immune"  mice,  and  from 
normal  controls.  The  macrophages  were  maintained  in  monolayer  flasks  during 
the  experiments.  To  the  monolayer  cultures  a  5  or  10^  concentration  was  added 
of  one  or  more  of  the  following  sera:  normal  mouse  serum,  normal  rabbit 
serum,  normal  guinea  pig  serum  (heated  and  unheated),  "immune"  mouse  serum, 
and  papain  fractionated  immune  rabbit  gamma  globulin.  The  macrophage  cultures 
were  infected  with  an  inoculum  of  1x10-^  C.  albicans  B311  cells,  and  infection 
was  followed  microscopically  and  by  plate  covints  for  a  period  of  24  hours. 
On  one  occasion  increasing  amoiints  of  Salmonella  enteritidis  Difco  endotoxin 
were  added  to  the  macrophage  cultures  in  an  attempt  to  stimulate  the  macro- 
phages. 

Mice  were  made  ascitic  by  administering  h   injections  of  complete  or  incom- 
plete Freund's  adjuvant  intra-peritoneally  every  3-4  days.  About  one  week 
following  the  final  injection,  the  ascites  fluid  was  harvested,  allowed  to 
clot  and  centrifuged  to  remove  the  fibrin  clot.  Serum  was  obtedned  from 
ascitic  mice  and  normal  controls  by  decapitation  of  the  animals. 
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Growth  ciii^res  of  C.  albicans,  Torulopsis  glabrata,  and  Cryptococcus  neofor- 
mans  were  studied  using  varying  concentrations  of  sera  and  ascites  fluid 
and  varying  concentrations  of  several  different  liquid  media;  experiments 
were  usually  terminated  after  4-6  days.  Platings  were  done  every  2k  hours. 

Fractionation  of  the  ascites  fluid  was  accomplished  by  Deutsch's  modifica- 
tion of  Cohn's  cold  ethanol  fractionation  procedure,  and  by  serial  incre- 
ments of  ethanol  concentration  at  pH  T«0,  -5°  C.  Fractions  of  both  methods 
were  tested  for  inhibition  of  yeast  growth.  Precipitates  of  the  latter 
method  were  analyzed  using  paper  strip  electrophoresis. 

Major  Findings; 

Macrophages  from  normal  and  "immune"  animals  maintained  in  vitro,  and 
infected  with  small  inocula  of  yeast  form  C.  albicans  are  unable  to  suppress 
growth  of  this  fungus  even  in  the  presence  of  the  various  sera  listed  above 
under  "Methods".  Guinea  pig  complement  also  failed  to  affect  the  system. 
Microscopically  there  was  phagocytosis  of  the  fungus,  but  by  2k  hours  the 
macrophages  were  completely  overgrown  and  destroyed  by  the  yeast. 

Growth  curves  of  C.  albicans,  C.  neoformans  and  T.  glabrata  revealed  that 
either  5^  mouse  ascites  fluid  ^produced  by  complete  Freund's  adjuvant)  or 
5^  serum  from  these  ascitic  mice,  when  tested  in  dilute  liquid  media  (i.e.. 
Eagle's  basal  medium  or  0.5^  trypticase  soy  broth)  would  inhibit  the  growth 
of  these  fungi  by  as  much  as  3-4  logs  as  conipared  to  growth  in  liquid  media 
only,  or  liq-oid  media  plus  5/^  normal  mouse  serum.  When  tested  at  higher 
concentrations  (i.e.  10-15^)  serum  from  ascitic  mice  was  fungicidal,  maxi- 
mal effect  being  observed  at  k-6   days. 

The  inhibitory  activity  of  the  ascites  fluid  was  not  dialyzable,  was  not 
abolished  by  heating  at  56°  C.  for  l/2  hour,  but  was  abolished  by  heating 
at  80°  for  1/2  hour.  Initial  attempts  at  fractionation  using  cold  ethanol 
techniques  have  not  yielded  a  well  defined  fraction  containing  the  active 
factor  or  factors. 

The  inhibitory  activity  of  the  ascites  fluid  and  serum  seemed  closely  re- 
lated to  nutrition  of  the  fungus  since  one  could  abolish  the  inhibitory 
effect  by  increasing  the  concentration  of  nutrients  in  the  liqviid  media. 

Significance  to  Bio-Medical  Research  and  the  Program  of  the  Institute; 

The  fact  that  one  is  able  to  produce  non-specific  resistance  to  various  bac- 
terial infections  in  lab  animals  is  significant. 

Several  factors  which  are  capable  of  in  vitro  bacteriostatic  and/or  bacteri- 
cidal effects  have  been  isolated  and  studied.  Demonstration  of  similar 
serum  factors  which  affect  growth  of  fungi  has  been  limited.  Further  study 
of  mouse  serum  and  ascites  fluid  may  aid  in  understanding  factors  which  are 
active  in  suppressing  fungal  infection. 
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Proposed  Course  of  Project; 

We  intend  to  attempt  further  fractionation  and  identification  of  the  factor 
or  factors  responsible  for  the  inhihition  of  fungal  growth. 


Part  B  not  included. 


Part  A. 


PHS  -  NIH  Serial  No.  NIAID-77.2-B 

Individual  Project  Report     1.  Infectious  DLseases 
Calendar  Year  1962         2.  Medical  Mycology 

3-  Bethesda,  Maryland 


B.  Project  Title:  Studies  of  the  Antigenic  Stnicttire  of  Candida 

cell  wall. 


Principal  Investigator:    Donald  F.  Summers 
Other  Investigators:      H.  P.  Hasenclever 


Cooperating  Units:        ArthTor  GroUman,  NIAMD,  Lab.  of 

Biochemistry  and  Metabolism 

Man  Years  (calendar  year  1962): 
Total:  8/12 

Professional:        7/l2 
Other:  1/12 

Project  Description. 

Objectives: 

To  study  the  antigenic  coniposition  of  the  cell  walls  of  several  species  of 
the  genus  Candida  and  to  investigate  the  serologic  relationship  between 
these  several  fungi. 

Methods  Enrployed: 

The  fungi  employed  in  this  study  were  3  strains  of  Candida  albicans  serologic 
Group  A,  3  strains  of  C.  albicans  serologic  Group  B,  1  strain  of  C.  tropical- 
is,  and  1  strain  of  C.  stellatoidea.  The  fungi  were  grown  in  modified 
Sabouraud's  broth  at  30°;  the  cultures  were  constantly  agitated  by  either  a 
rotary  shaker  or  magnetic  stirrer.  After  48-72  hours  the  yeast  was  allowed 
to  settle  out  at  4°  C;   the  yeast  cells  were  then  washed  3  times  with  O.15 
M  NaCl. ,  packed  by  centrifuging  at  2000  rpm,  and  stored  at  0°  C.  until  used. 

Cell  wall  extracts  of  the  above  Candida  species  were  prepared  by  two  methods. 
Eie  first  was  a  crude  extract  prepared  by  a^tatlng  aqueous  suspensions  of 
the  yeast  in  a  Waring  blender  with  beta-naphthol.  This  was  followed  by 
aqueoiis  solution  of  cell  wall  components  and  ethanol  precipitation  of  poly- 
saccharides. The  resiilting  extract  contained  glucose  and  mannose  (probably 
as  glucans  and  mannans)  and  2-3^  nitrogen. 

The  second  procedure  used  Involved  hot  aj^ueous  extraction  of  whole  yeast 
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cells,  precipitation  of  cell  wall  mannan  by  CaSOl|.  (Fehling's  solution), 
three  adsorptions  of  the  mannan  with  charcoal,  and  several  precipitations 
with  ethanol  to  obtain  a  higher  degree  of  purity.  The  resulting  polysac- 
charide was  90-95^  mannose,  and  contained  0.5^  nitrogen. 

Antisera  were  produced  in  rabbits  by  repeated  intravenous  injections  of 
heat-killed  Candida  strains,  or  by  subcutaneous  injection  in  multiple  sites 
of  cell  wall  extracts  in  coniplete  Preimd's  adjvrvant.  Sheep  were  immunized 
by  intramuscular  injection  of  either  cell  wall  extracts  in  complete  Freund's 
adjuvant  or  whole  yeast  cells  in  complete  Freund's  adjuvant. 

Serum  titers  were  measured  by  serial  2- fold  tube  agglutination  using  homolo- 
gous organisms. 

Dcjuble  diffusion  agar  gel  techniques  of  Freer  and  Ouchterlony  were  used  to 
study  precipitin  reactions  as  well  as  quantitative  precipitin  curves. 
Precipitates  were  analyzed  for  nitrogen  by  the  method  of  Lowry. 

Major  Findings; 

When  the  various  cell  wall  extracts  were  tested  in  agar  gel  with  their 
homologous  antiserum,  one  to  three  lines  were  produced,  but  the  pattern  pro- 
duced was  not  predictable  on  the  basis  of  the  serotype  of  the  strain  tested. 
When  an  A  and  a  B  serotype  of  C.  albicans  were  tested  simultaneously  in  an 
Ouchterlony  plate,  the  various  lines  against  an  A  and  a  B  serum  completely 
fused  suggesting  cranplete  identity  of  antigens. 

Previous  work  has  shown  that  Candida  tropicalis  is  very  similar  serological- 
ly to  C.  albicans  Group  A  and  less  closely  related  to  C.  albicans  Group  B. 
When  cell  wall  extracts  of  these  organisms  and  their  antisera  were  tested  in 
Ouchterlony  plates,  C.  tropicalis  showed  complete  identity  with  Group  A  and 
partial  identity  with  Group  B  C.  albicans  confirming  the  previous  reports. 

Preliminary  analysis  of  the  antigenic  cell  wall  extracts  suggests  that  they 
are  conrposed  of  glucan,  mannan  and  2-jfo  nitrogen,  possibly  existing  as  pro- 
tein, since  analysis  for  amino- sugars  gave  values  of  less  than  0.5^  as  glu- 
cosamine. 

Significance  to  bio-medical  research  and  the  program  of  the  Institute; 

Studies  of  the  chemical  and  antigenic  composition  of  Candida  cell  walls  may 
add  to  our  knowledge  about  antibody  response  to  fungal  pathogens,  and  anti- 
body reactions  with  polysaccharide  antigens  in  general.  This  work  may  also 
help  to  clarify  the  serologic  inter- relationships  of  the  Candida  species. 

Proposed  Course  of  Project; 

We  hope  to  obtain  mannan  extracts  of  several  Candida  species  and  to  compare 
these  cell  wall  polysaccharides  by  means  of  agar-gel  techniques  and  quanti- 
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tative  precipitation  curves.  We  then  hope  to  partially  hydrolyze  these 
mannans,  separate  the  various  oligosaccharides  produced  and  use  these 
oligosaccharides  in  precipitation- inhibition  studies. 


Part  B  not  included. 
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Part  A. 


PHS  -  NIH  Serial  Ko.  NIAID-jS-A 

Individual  Project  Report    1.  Infectious  Diseases 
Calendar  Year  I962       2.  Medical  I/tycology 

3.  Bethesda,  Maryland 


A.  Project  Title:  Biochemistry  and  Physiology  of  Pathogenic 

Fungi.  (In  vitro  studies  of  the  action 
of  antifungal  agent  on  pathogenic  fungi). 


Principal  Investigator:     George  W.  Lones 

Other  Investigators:       None 

Cooperating  Units:         None 

Mai  Years  (calendar  year  I962): 
Total:  1  5/12 

Prof e  s  sional :         6/l2 
Other:  II/12 

Project  Description: 

Objectives: 

To  investigate  the  quantitative  relationships  of  antifungal  drugs  -^d-th 
respect  to  fungicidal  and  fungistatic  action;  to  study  certain  physical  and 
chemical  factors  influencing  this  action;  to  study  the  effects  of  these 
drugs  on  certain  metabolic  activities  of  fungi;  to  study  the  emergence  of 
strains  resistant  to  these  drugs;  and  ultimately  to  understand  the  mechanism 
of  action  of  certain  of  the  antifungal  antibiotics. 

Methods  Employed: 

Examination  of  the  properties  of  the  nev  antibiotic,  X-5079C,  has  continued. 
Conventional  methods  are  used  for  determining  the  quantitative  relationships 
of  growth  of  Histoplasma  capsvilatiim  in  the  presence  of  varying  concentra- 
tions of  the  antibiotic  in  sioitable  media  under  a  variety  of  conditions. 
The  effects  of  amino  acids,  growth  factors,  inorganic  salts,  purines,  pyrim- 
idines,  nucleosides,  and  other  supplements  in  a  defined  medium  are  studied. 
Conventional  methods  are  used  for  the  study  of  the  effects  of  the  antibiotic 
on  respiration  and  assimilation  of  H.  capsulatum  in  the  Warbtorg  apparatus. 
Chemical  methods  are  used  to  determine  the  effects  of  the  antibiotic  on 
synthesis  of  cellular  substances  in  H.  capsulatum. 


Part  B  included.  -  o  c 

J.  ■■-•  C 


Serial  No.  NIAID-TS-A 

Major  Findings; 

The  effects  of  sixty  supplements  on  the  activity  of  X-5079C  in  a  defined 
mediinn  have  been  determined.  Activity  of  the  antibiotic  was  reduced  to  the 
greatest  extent  by  iron  salts  and  human  semim.   Significant  but  lower  effect 
was  obtained  -with   nickel  salts,  tyrosine  and  certain  surface  active  agents. 
The  activity  of  the  antibiotic  is  rather  insensitive  to  changes  of  pH  between 
6  and  7.8  but  falls  off  rapidly  below  6.  An  apparent  sensitivity  of  deoxy- 
nucleic  acid  sjmthesis  to  X-5079C  seems  to  be  a  function  of  composition  of 
the  growth  medivnn.  Surprisingly,  inhibition  of  deoxyribonucleic  acid  synthe- 
ses was  less  in  a  defined  medium  than  in  a  ccairplex  medium. 

Significance  to  bio-medical  research  and  the  program  of  the  Institute; 

The  need  for  new  and  more  effective  therapeutic  agents  for  treatment  of  the 
systemic  mycoses  continues. 

Antibiotic  X-5079C  has  demonstrated  impressive  therapeutic  effect  in  experi- 
mental mycoses  in  animals  and  encoioraging  results  have  been  obtained  in 
humans.  The  continued  study  of  this  and  other  antifungal  agents  is  essen- 
tial. 

Proposed  CoTirse  of  Project; 

It  is  planned  to  continue  these  studies.  Although  X-5079C  has  been  shown 
not  to  effect  the  endogenous  respiration  or  rate  of  oxidation  of  glucose  by 
H.  capsulatum,  the  effect  of  this  agent  on  metabolism  of  a  variety  of  other 
substrates  should  be  determined.  In  view  of  the  known  effect  of  certain 
polypeptide  antibiotics  on  the  permeability  of  the  cell  membrane  of  sensitive 
bacteria,  it  is  pertinent  to  examine  the  effect  of  X-5079C  on  the  cell  mem- 
brane of  H.  capsulatxan.  Leakage  of  intracellular  substances  in  the  presence 
of  X- 5079c  will  be  looked  for. 
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Fart  B.  Honors,  Awards,  and  Publications. 


Publications  other  than  abstracts  from  this  project: 

Lones,  G.  W.  and  Peacock,  Carl  L.  Factors  Affecting  the  Activity  of  Anti- 
biotic X- 5079c  sigainst  Histoplasma  capsulatum  in  vitro.  Antimicrobial 
Agents  and  Chemotherapy  I962.  Accepted  for  publication. 


Honors  and  Awards  relating  to  this  project: 

Factors  Affecting  the  Activity  of  Antihiotic  X-50T9C  against  Histoplasma 
capsulatum  in  vitro.  Paper  presented  at  the  Second  Interscience  Conference 
on  Antimicrobial  Agents  and  Chemotherapy,  Chicago,  Illinois,  October  3I  - 
November  2,  I962. 
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3.  Bethesda,  Maryland 


B.  Project  Title:  Studies  on  the  Physiology  of  Coccidioides 

immitis. 


Principal  Investigator:   George  W.  Lones 
Other  Investigators:      None 
Cooperating  Units:       None 


Man  Years  (calendar  year  1962): 
Total:  1  5/12 

Professional :         6/l2 
Other:  ll/l2 


Project  Description: 

Objectives: 

The  biochemistry  and  metabolism  of  this  dimorphic  pathogen  have  been  little 
studied.  It  is  the  purpose  of  this  project  to  obtain  infonnation  on  the 
metabolic  characteristics  of  this  microorganism  and,  in  particular,  to  dis- 
cover metabolic  differences  in  the  two  forms. 

Methods  Employed: 

Shake  culture  techniques  are  employed  to  produce  the  parasitic  and  sapro- 
phytic moarphologic  modifications  of  C.  immitis  in  sizeable  quantities  for 
examination  by  chemical  and  biochemical  techniques.  Cell-free  extracts  are 
prepared  by  disruption  of  the  cells  in  a  frozen  state  at  high  pressure. 
Enzymatic  activities  are  determined  by  chemical  and  biochemical  procedures 
employing  such  techniques  as  the  Warburg  appeirtus,  spectrophotometiy, 
chromatography  and  lonophoresis. 

Ifejor  Findings; 

Three  strains  of  C.  immitis  have  now  been  criltivated  in  the  spherule  form 
In  a  defined  medium.  The  metabolism  of  mannltol  by  strain  M-11  has  been 
studied  since  the  two  modifications  of  this  strain  differ  In  their  ability 
to  use  mannltol  as  a  carbon  source.   Cell- free  extracts  of  both  the  myceli- 
um and  spherules  have  been  foirnd  capable  of  dehydrogenatlon  of  mannitol-6- 
phosphate  but  not  of  mannltol.  The  dehydroglnase  is  active  in  extracts  of 
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glucose-grown  cells  suggesting  that  mannitol-6 -phosphate  is  a  normal  metabo- 
lite in  these  cells.  Presuniptive  evidence  has  been  obtained  for  the  exis- 
tence of  mannitol  within  the  cells  of  this  organism.  Since  the  spherule 
form  does  not  grow  on  mannitol,  the  inference  is  that  there  is  a  difference 
in  permeability  or  transport  with  respect  to  mannitol  in  the  two  forms  of 
this  organism. 

Significance  to  bio-medical  research  and  the  program  of  the  Institute; 

Progressive  coccidioidomycosis  is  a  disease  with  a  high  mortality.  A  better 
knowledge  of  the  causative  agent  may  favorably  influence  our  diagnosis,  pre- 
vention and  treatment  of  the  infection. 

Proposed  Course  of  Project; 

Examination  of  the  metabolism  of  the  two  morphological  forms  of  the  fungus 
will  be  extended. 


Part  B  not  included. 
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PHS  -  NIH         Serial  No.  WIAID-T9-A 
Individual  Project  Report    1.  Infectious  Diseases 
Calendar  Year  I962       2.  Medical  Ideology 

3.  Bethesda,  Iferyland 

Part  A. 

A.  Project  Title:  Immunity  Studies  with  Pathogenic  Fungi. 

Principal  Investigator:   H.  P.  Hasenclever 

Other  Investigators:     None 

Cooperating  Units:       None 

Man  Years  (calendar  year  I962): 
Total:  12/12 

Pr  of  e  s  si  onal :        hi  12. 
Other:  8/l2 

Project  Description. 

Objectives: 

To  investigate  the  basic  factors  concerning  resistance  and  immunity  to  fungus 
diseases.  The  mycosis  employed  as  a  model  in  these  studies  has  been  candidi- 
asis. Kie  specificity  has  been  investigated  as  well  as  the  relation  of 
cellular  and  serum  factors. 

Methods  Employed; 

Mice  are  injected  subcutaneously  or  intraperitoneally  with  viable  or  non- 
viable fungal  preparations.  Nonviable  suspensions  in  incomplete  Preund's 
adjuvant  have  also  been  employed.  Following  the  injection  schedules,  the 
various  groups  of  animals  are  challenged  intravenously  with  Candida  albicans. 
The  mice  are  observed  and  deaths  recorded.  To  study  the  relation  of  cellular 
activity  to  the  resistant  state,  mice  are  X-rayed  or  injected  with  Thorotrast. 
To  show  the  presence  of  serum  factors,  in  vivo  and  in  vitro  studies  have  been 
used.  Passive  protection  in  mice  and  fungistatic  activity  in  the  test  tube 
are  the  methods  employed.  To  demonstrate  fungistatic  serum  action,  a  dilute 
0.25^  trypticase  soy  broth  must  be  used.  Guinea  pig  complement  may  or  may 
not  be  used. 

Major  Ilndlngs: 

Results  indicated  that  enhanced  resistance  to  C.  albicans  infection  is  non- 
specific. Sublethal  infection  or  nonviable  preparations  of  some  pathogenic 
fungi  in  incomplete  Freund's  adjuvant  were  as  protective  as  the  homologous 
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yeast.  To  produce  protection  with  C.  albicans  sublethal  intraperitoneal  in- 
fections had  to  be  used.  Nonviable  C.  albicans  cells  in  saline  or  incomplete 
adjuvant  did  not  enhance  resistance.  Pathogenic  fungi  that  provided  some 
protection  to  othervri.se  lethal  candidiasis  are  Coccidioides  immitis,  Blasto- 
myces dermatitidis,  Histoplasma  capsulatum,  C.  albicans  (infection  only),  and 
C.  stellatoidea  (infection  only).  Pathogenic  fungi  that  did  not  produce  def- 
inite resistance  are  Cryptococcus  neof ormans ,  C.  tropic alis,  C.  parapsilosis, 
and  Torulopsis  glabrata.  Mice  injected  with  nonpathogenic  fungi  demonstrated 
no  obvious  enhancement  of  resistance.  In  vivo  studies  of  mice  injected  with 
C.  immitis  in  incomplete  adjuvant  and  vmtreated  controls  indicated  that 
yeast  cell  population  in  the  treated  group  were  somewhat  lower  than  those  in 
the  untreated  control  mice.  These  results  were  obtained  from  mice  that  were 
sacrificed  during  the  experimental  period,  and  were  randomly  taken  from  the 
surviving  mice  at  a  predetermined  time.  Since  a  challenge  dose  was  large 
enough  to  kill  all  or  most  of  the  control  mice,  and  since  the  protection  of 
the  treated  mice  was  not  complete,  some  of  them  died  of  the  disease  dtiring 
the  experimental  period.  When  yeast  population  determinations  were  done  on 
all  mice  that  died,  it  was  found  that  the  treated  mice  also  had  slightly 
fewer  C.  albicans  cells  than  the  controls. 

X-ray  treatment  of  "immunized"  mice  completely  eliminated  any  enhanced  resis- 
tance. Thorotrast  injections  were  not  as  effective  as  X-ray  because  the 
mice  quickly  recovered  from  this  type  of  blockade. 

Salmonella  lipopolysaccharides  that  induce  resistance  to  tuberculosis  and 
cryptococcosis  were  not  effective  in  protecting  mice  against  chronic  candi- 
diasis. 

Serum  from  mice  injected  with  C.  immitis  in  complete  Freund's  adjuvant  or 
from  mice  given  sublethal  intraperitoneal  C.  albicans  infections  inhibited 
the  growth  of  C.  albicans  in  vitro.  The  greatest  effect  was  seen  at  2k  hrs. 
when  there  was  a  2-log  difference  between  the  tubes  containing  these  sera 
and  normal  mouse  serum. 

Significance  to  biomedical  research  and  the  program  of  the  Institute; 

These  studies  have  shown  that  immunity  to  candidiasis  is  nonspecific  in 
nature.  Although  servan.  factors  may  contribute,  the  cells  of  the  reticulo- 
endothelial system  appeared  to  provide  the  major  protection.  Althou^  the 
"iramxme  mice"  did  not  immediately  eradicate  the  infecting  yeast,  their 
cellTilar  defenses  suppressed  yeast  cell  growth  to  a  greater  extent  than  con- 
trol mice.  This  indicates  the  importance  of  nonspecific  resistance  with 
respect  to  candidiasis. 

Proposed  Course  of  Project; 

This  project  is  to  be  continued  by  testing  the  effect  of  lipopolysacdiaride 
or  resistance  to  some  other  mycoses.  Additional  studies  will  be  done  to 
see  if  sublethal  injections  of  C.  albicans  will  protect  mice  against  other 
fungus  infections. 

Part  B  included.  2G2 
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Part  B.  Honors,  Awards,  and  Publications. 
Publications  other  than  abstracts  from  this  project; 


Hasenclever,  H.  F. ,  and  Mitchell,  W.  0.  Pathogenesis  of  Torulopsis  glabrata 
in  physiologically  altered  mice.  Sabouraudia,  2:87-95^  Oct.  1962. 


Honors  and  .Awards  relating  to  this  Project; 

Presentation  at  VHI  International  Congress  of  Microbiology,  Montreal,  1962. 

to 
H.  F.  Hasenclever  and  W.  0.  Mitchell.  Studies  on  inmninity  in  mice/chronic 
candidiasis. 
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Individual  Project  Report     1.  Infectious  Diseases 
Calendar  Year  I962        2.  Medical  I-tycology 

3«  Bethesda,  Maryland 

Part  A. 

B.  Project  Title:  Antigenic  Studies  on  Candida. 

Principal  Investigator:  H.  F.  Hasenclever 

Other  Investigators:     None 

Cooperating  Units:      None 

Ifen  Years  (calendar  year  I962): 
Total:  3/12 

Professional:         l/l2 
Other:  2/12 

Project  Description. 

Objectives: 

To  study  the  relationship  of  the  antigenic  groups  of  Candida  albicans  to 
their  isolation  from  various  clinical  sources. 

Methods  Employed: 

All  isolations  of  C.  albicans  made  in  the  Tocology  Diagnostic  Laboratory  of 
the  Clinical  Center  were  tested  to  determine  their  antigenic  group.  These 
results  were  tabxilated  with  respect  to  anatomical  site  of  isolation. 
Vaginal  C.  albicans  isolates  from  pregnant  patients  of  an  out-patient  clinic 
in  Baltimore  were  also  studied. 

Major  Findings: 

Of  653  C.  albicans  isolates  obtained  from  patients  at  the  Clinical  Center, 
68^  were  Group  A  and  32?^  were  Group  B.  These  were  obtained  from  242 
patients.  Studies  with  20  patients  from  which  C.  albicans  was  isolated  more 
than  5  times  indicated  that  in  19  the  same  antigenic  group  of  C.  albicans 
was  isolated  each  time.  In  one  patient  Group  A  was  isolated  9  times  and 
Group  B,  2  times.   Studies  of  351  isolates  from  128  male  patients  showed 
that  7^^  were  Group  A  and  26^  were  Group  B.  Of  302  C.  albicans  isolates 
from  ll4  female  patients,  60^  were  Group  A  and  hO^  were  Group  B.  Vaginal 
isolates  from  pregnant  Negro  women  were  hofo   Group  A  and  60^  Group  B.  Only 
55  vaginal  isolates  were  available  for  study. 
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Significance  to  biomedical  research  and  the  program  of  the  Institute; 

This  investigation  has  shewn  that  strains  of  C.  albicans  of  antigenic  Group 
A  predominate  in  total  isolations.  There  was  a  tendency,  however,  for  the 
Group  B  strains  to  be  associated  with  female  patients.  Vaginal  isolates 
were  predominately  Grotrp  B.  The  role  of  pregnancy  and  race  in  this  obser- 
vation was  not  determined. 

Proposed  Course  of  Project; 

To  be  continued. 


Part  B  not  included. 
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Individual  Project  Report     1.  Infectious  Diseases 
Calendar  Year  I962        2.  Medical  l^ology 

3.  Bethesda,  1/laryland 

Part  A. 

C.  Project  Title:  Studies  on  the  Toxicity  of  Candida  albicans. 

Principal  Investigator:  H.  F.  Hasenclever 

Other  Investigators:     None 

Cooperating  Units:      None 

Man  Years  (calendar  year  I962): 
Total:  12/12 

Professional:  hi  12. 

Other:  8/l2 

Project  Description. 

Objectives; 

To  study  and  observe  in  mice  their  acquired  tolerance  to  the  toxicity  of 
Candida  albicans.  To  determine  if  mouse  resistance  to  the  acute  toxic  reac- 
tions of  this  yeast  is  parallel  or  identical  with  the  resistance  to  chronic 
candidiasis  (Project  A). 

Methods  Employed; 

MLce  are  made  tolerant  or  resistant  to  the  toxicity  of  C.  albicans  by  the 
injection  of  Salmonella  lipopolysacchaxide  viable  C.  albicans  cells  (sub- 
lethal i.p.  infection)  or  other  nonviable  fungus  preparations.  They  are 
then  challenged  intravenously  with  10'  -  2x10'  viable  C.  albicans  cells. 
Death  rates  are  observed  and  the  average  s\irvivor  time  is  determined.  Stud- 
ies with  X-ray  exposure  and  the  injection  of  Thorotrast  have  been  used. 
Mice  are  exposed  to  U25  r  X-ray  before  or  after  injection  of  the  tolerance 
inducing  agents.  To  show  the  effect  of  Thorotrast,  a  reticuloendothelial 
blocking  agent,  tolerant  mice  are  injected  intravenously  with  0.2  ml  two 
hours  before  challenge  with  C.  albicans.  Serum  from  tolerant  mice  has  been 
studied  to  determine  if  fungistatic  or  opsonizing  factors  are  present. 

Major  Findings; 

Previously  reported  results  have  been  extended  to  show  that  Salmonella  lipo- 
polysacchaxide s  provide  protection  to  the  toxic  manifestations  of  C.  albicans. 
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Complete  Preund's  adjuvant  is  also  protective  but  to  a  lesser  extent.  Exten- 
sive studies  have  been  conducted  with  S.  enteritidis  lipopolysaccharide .  Re- 
sults indicated  that  there  was  a  bimodal  manifestation  of  tolerance  to 
C.  albicans  toxicity  induced  by  this  endotoxin.  MLee  given  single  30  meg. 
doses  and  then  challenged  immediately  were  hypersusceptible,  but  mice  given 
endotoxin  2  hours  and/or  more  before  challenge  began  to  show  some  tolerance. 
When  the  endotoxin  was  administered  18-24  hoia's  before  challenge,  the  sur- 
vivor time  was  extended  3-5  times  that  of  controls.  Mice  given  endotoxin 
2-k   days  before  challenge  were  less  tolerant  than  those  receiving  it  18-24 
hours  before  challenge.  However,  mice  given  endotoxin  3  days  before  chal- 
lenge had  little  or  no  tolerance.  When  a  single  endotoxin  dose  was  given  6 
days  before  challenge,  levels  of  tolerance  were  observed  that  were  compara- 
ble to  mice  injected  l8-24  hours  before  challenge.   At  10-l4  days  after  a 
single  dose  of  lipopolysaccharide,  little  or  no  tolerance  was  observed. 

Mice  that  were  X-rayed  and  given  a  single  dose  of  endotoxin  24  hotirs  before 
challenge  did  not  become  tolerant.  Mice  given  endotoxin.  X-rayed  one  day 
later,  and  challenged  6  days  after  the  endotoxin  injection  also  did  not  show 
any  tolerance.  The  injection  of  Thorotrast  into  mice  that  had  received  tol- 
erance inducing  amounts  of  lipopolysaccharide  completely  blocked  the  tolerant 
reaction. 

Studies  conducted  to  determine  the  effect  of  double  injections  of  lipopoly- 
saccharide indicated  that  when  mice  were  injected  with  30  meg  6  days  and  30 
meg  1  day  before  challenge,  the  recipient  animals  showed  an  additive  protec- 
tion. Iliat  is,  mice  receiving  two  doses  at  the  time  indicated  were  more 
tolerant  than  groups  of  mice  injected  with  single  doses  at  6  or  1  days  before 
challenge.  When  mice  were  given  30  meg  endotoxin  at  6  days  and  30  meg  at  3 
days,  they  were  more  susceptible  to  C.  albicans  toxicity  than  mice  given  a. 
single  dosefe  at  6  days.  The  injection  given  at  3  days  apparently  interfered 
with  the  development  of  tolerance.  Tolerance  in  mice  given  endotoxin  at  3 
and  1  days  was  less  than  that  in  mice  receiving  a  single  dose  1  day  before 
challenge.  When  endotoxin  was  given  at  6  days  and  another  dose  immediately 
before  challenge,  little  tolerance  was  observed. 

Studies  to  determine  if  tolerance  by  lipopolysaccharide  to  lipopolysaccharide 
was  bimodal  in  natiire  indicated  a  single  peaked  response.  Methods  using 
fungus  preparations  known  to  produce  tolerance  to  C.  albicans  toxicity  did 
not  induce  tolerance  in  mice  to  lethal  lipopolysaccharide  doses. 

Serum  from  lipopolysaccharide  injected  mice  possessed  a  fungistatic  effect 
upon  C.  albicans  in  vitro.  The  serum  from  mice  injected  with  sublethal 
doses  of  C.  albicans  6  and  4  days  before  bleeding  was  also  fungistatic  for 
C.  albicans.  This  in  vitro  activity  was  greatest  in  a  24-hour  culture  but 
was  still  observable  at  72  hours. 


207 


Serial  No.  NIAID-T9-C 

Significance  to  biomedical  research  and  the  program  of  the  Institute : 

This  work  indicates  the  complexity  and  paradoxes  of  the  host  response  to 
lipopolysaccharides.  These  substances  were  protective  to  the  acute  toxicity 
of  C.  albicans  but  not  to  chronic  candidiasis  (Project  A).  The  ixiiportance 
of  the  cellular  activity  of  the  r.e.s.  is  apparent.  The  serum  factors 
observed  by  in  vitro  fungistatic  activity  may  function  as  acquired  opsonins 
but  their  in  vivo  role  remains  to  be  clarified.  These  results  have  produced 
more  fundamental  knowledge  concerning  the  host's  immunological  responses 
induced  by  a  variety  of  antigenically  unrelated  materials  to  candidiasis. 

Proposed  Course  of  Project: 

To  be  continued  with  major  efforts  being  directed  towards  investigation  of 
serum  factors,  transfer  of  tolerance  by  cells  or  cellular  factors,  and 
attempts  to  obtain  or  separate  toxic  factors  from  C.  albicans  yeast  cells. 


Part  B  included. 
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Part  B.  Honors,  Awards,  and  Publications. 


Publications  other  than  abstracts  from  this  project; 

Hasenclever,  H.  F.  and  Mitchell,  William  0.  The  production  of  tolerance 
in  mice  to  the  toxic  manifestations  of  Candida  albicans.  J.  Bacteriol. 
84:402-409,  1962. 

Hasenclever,  H.  F.  and  Mitchell,  WLlliam  0.  The  production  of  tolerance  to 
the  toxicity  of  Candida  albicans  by  nonfungal  materials.  J.  Bacteriol. 
84:  1962. 


Honors  and  Awards  relating  to  this  Project; 

Presentations: 

Toxicity  of  Candida  albicans.  Proc.  Mer.  Soc.  Microbiol.  I962. 
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3.  Bethesda,  I'feiryland 


D.  Project  Title:  Vinalence  and  Pathogenesis  of  Cryptococcus 

neof ormans . 


Principal  Investigator:   H.  P.  Hasenclever 

Other  Investigator:      C!hester  W.  Emmons 

Cooperating  Units:       None 

Man  Years  (calendar  year  I962): 
Total:  6/12 

Professional:  l/l2 

Other:  5/12 

Project  Description. 

Objectives: 

To  determine  the  comparative  virulence  of  strains  of  Cryptococcus  neoformans 
obtained  from  human  and  soil  or  fecal  sources.  To  investigate  in  mice  the 
systemic  invasion  by  this  yeast  following  intranasal  inoculations. 

Methods  Employed; 

For  the  comparative  virulence  studies  mice  are  inociilated  intravenously  with 
graded  doses  of  C.  neoformans  yeast  cells.  Deaths  are  recorded  as  they  occvir 
and  the  experiments  are  terminated  after  2  months.  Twenty-one  human  strains 
have  been  studied  and  46  soil  strains.  To  study  systemic  invasion  following 
intranasal  infection,  mice  are  sacrificed  at  various  intervals  and  yeast 
cell  numbers  in  the  lungs,  kidney,  and  brain  are  determined. 

^feljor  Findings: 

This  work  to  date  has  shown  that  in  general  the  strains  of  C.  neoformans 
isolated  from  himian  infections  were  more  virulent  than  the  soil  isolates. 
The  virulence  of  a  few  of  the  soil  strains  approached  that  of  the  most  viru- 
lent human  strains.  In  general,  however,  the  virulence  of  the  soil  strains 
was  below  that  of  human  isolates.  The  vimilence  of  a  few  human  strains  was 
also  quite  low.  The  virulence  of  the  hriman  strains  did  not  seem  to  be 
affected  by  the  length  of  time  they  had  been  maintained  on  laboratory  media. 
Studies  of  systemic  invasion  following  intranasal  exposure  are  too  premature 
to  report. 
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Significance  to  Momedical  research  and  the  program  of  the  Institute; 

Biere  is  no  doubt  about  the  high  prevalence  of  C.  neoformans  in  certain  nat- 
ural substrates.  Since  these  substrates  are  widespread  in  urban  areas,  ex- 
posiire  of  hianans  to  C.  neoformans  must  be  frequent.  The  human  is  probably- 
quit  e  resistant  to  infection  by  this  yeast.  The  human  strains  are,  in  gen- 
eral, considerably  more  virulent  for  mice  than  the  majority  of  soil  strains. 
These  strains  may  be  inherently  more  viinlent  or  may  become  so  by  selection 
after  infection  has  been  initiated.  There  are  a  few  soil  strains  with 
high  virulence  so  that  the  virulence  of  the  human  strains  may  be  innate 
rather  than  acquired  by  human  passage.  These  studies  should  help  elucidate 
some  of  these  problems. 

Proposed  Course  of  Project; 

To  be  continued  with  emphasis  upon  systemic  spread  following  intrsmasal  in- 
fection. 


Part  B  not  included 
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Part  A. 

E.  Project  M-tle:  Field  and  Epidemiologic  Studies  on  Candidiasis. 

Principal  Investigator:    H.  P.  Hasenclever 

Other  Investigator:       Alfred  Buck 

Cooperating  Uhits:    Dept.  of  Epidemiology,  School  of  hygiene, 

Johns  Hopkins  University. 

Man  Years  (calendar  year  I962): 
Total:  6/12 

Professional:         2/l2 
Other:  Vl2 

Project  Description. 

Objectives: 

To  determine  the  prevalence  and  relationship  between  delayed  hypersensitivity 
to  skin  testing  agents  of  Candida  albicans  and  serum  agglutinin  titers.  When 
possible  cultural  status  will  also  be  determined. 

Methods  Etaployed: 

The  population  being  studied  is  high  school  students  in  Hagerstown,  Maryland. 
The  students  will  be  skin  tested  and  venous  blood  samples  will  be  drawn. 
Skin  testing  will  be  done  by  Dr.  Buck  and  associates  and  serum  agglutination 
titers  for  C.  albicans  will  be  done  in  this  laboratoiy.  Earlier  studies 
with  pregnant  women  from  an  obstetrical  clinic  at  Johns  Hopkins  have  been 
done,  determining  the  relationship  between  hjrpersensitivity,  serum  aggluti- 
nins, vaginal  candidiasis,  cultural  status,  agglutination  titer  and  hyper- 
sensitivity. 

Major  Findings; 

From  analysis  of  data  obtained  frcaii  cixltures,  skin  tests,  and  serum  agglu- 
tination titer  from  pregnant  women,  it  is  apparent  that  there  is  an  inverse 
relationship  between  those  with  positive  skin  tests  and  the  agglutination 
titer.  Those  with  the  higher  agglutination  titers  demonstrate  little  or  no 
delayed  hypersensitivity  to  the  Candida  skin  testing  antigen,  whereas,  those 
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with  delayed  allergy  have  lower  agglutination  titers. 

Significance  to  biomedical  research  and  the  program  of  the  Institute : 

Few,  if  any,  studies  of  this  type  with  candidiasis  have  been  reported.  A 
number  of  physiologic  host  conditions  are  known  to  be  predisposing  to 
infection  by  this  opportunistic  fungus,  but  little  is  Imown  about  host  fac- 
tors that  axe  important  with  respect  to  resistance.  Hiese  studies  will 
help  clarify  some  aspects  of  resistance. 

Proposed  Course  of  Project: 

This  is  to  be  continued  with  most  data  to  be  collected  from  a  "nornial   popula- 
tion". 


Part  B  not  included. 
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No  major  changes  in  physical  facilities  or  staff  were  made  this 
year.  The  lack  of  vorking  bench  space  in  that  part  of  the  laboratory 
housed  in  Building  10  has  been  partially  met  by  the  renovation  of  hot 
and  cold  rooms  to  one  small  laboratory  unit.  One  permanent  staff 
member  resigned  to  accept  a  better  position  in  a  university  and  one 
fellow  terminated  his  year's  fellowship.  Two  new,  limited  service 
officers  joined  the  laboratory;  one  as  a  Research  Associate  and  one  as 
a  staff  member. 

The  scientific  work  of  the  laboratory  during  the  past  year  has 
been  most  productive  and  can  readily  be  divided  into  five  areas  of  basic 
research  related  to  viruses:  Immunology,  Genetics,  Cell  Metabolism, 
Biochemistry  of  Viral  Replication,  and  Biophysical  Studies. 

1.  Immunology,  Investigations  aimed  at  evaluation  of  factors 
responsible  for  recovery  of  animals  and  man  from  primary,  acute  virus 
infections  have  raised  questions  concerning  the  role  and  importance  of 
specific  antibodies  and  hypersensitivity  in  this  situation.  Other 
non-specific  factors  including  elevated  body  temperature  and  interferon 
have  been  shown  to  be  more  effective  than  antibodies  in  recovery  of 
guinea  pigs  from  local  vaccinia  virus  infection  and  the  fatal  encephalitis 
produced  in  mice  by  EMC  virus. 

Studies  of  the  synthesis  of  viral  proteins  in  the  poliovirus- 
HeLa  cell  system  have  led  to  the  discovery  of  a  new  antigen  in  polio- 
infected  cells  which  is  characteristic  of  dissociated  viral  protein 
subxmits,  but  is  not  a  part  of  the  mature  virus  particle.  This  new 
antigen  appears  early  in  the  virus  multiplication  cycle.  This  same 
project  is  accumulating  evidence  on  the  physico-chemical  characteri- 
zation of  the  subunit  of  the  virus  coat  which  determines  the  immuno- 
logical specificity  of  the  virus  and  therefore  is  directly  involved 
in  the  antigenicity  of  poliovirus  vaccines. 

That  cells  transformed  to  tumor  cells  by  polyoma  virus  contain  a 
new  foreign  cellular  antigen  and  immunological  reaction  to  that  antigen 
can  limit  the  oncogenic  potential  of  this  virus  was  first  demonstrated 
in  this  laboratory.  It  has  now  been  shown  that  this  phenomenon  is  also 
true  in  the  SV^J-O  and  Moloney  leukemia  tumor  virus  systems.  Furthermore, 
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other  laboratories  have  foxmcL  it  to  "be  true  with  Rous  sarcoma,  Gross 
leukemia  and  rabbit  papilloma  so  there  is  good  reason  to  expect  that  it 
may  be  characteristic  of  all  virus-induced  tumors.  One  important 
contribution  that  this  work  has  made  is  the  demonstration  that  these 
new  cell  antigens  appear  specific  for  the  tumors  produced  by  each  virus. 
This  means  that  a  method  is  now  available  to  prove  etiological  relation- 
ship between  a  given  virus  and  a  given  txmor,  provided  the  tximor  is 
transplantable  in  adult  animals. 

2.  Genetics.  A  continuation  of  studies  on  sulfated  polysaccharide 
virus  inhibitors  has  shown  that  growth  of  certain  virus  mutants  is  not 
only  uninhibited  by  these  materials,  but  is  actually  enhanced.  Thus 
the  current  live  attenuated  poliovirus  vaccine  strains  were  found  to 
contain  three  plaque  types  of  particles  and  the  use  of  dextran  sulfate 
makes  their  demonstration  easy.  The  possibility  that  these  mutants 
might  vary  in  their  neinrovirulence  makes  this  basic  work  have  interest- 
ing practical  implications  in  the  vaccine  field. 

The  use  of  viral  susceptibility  as  a  genetic  marker  for  cells 
in  tissue  culture  has  led  to  some  pioneering  results  in  the  newly 
developing  field  of  human  cellular  genetics.  Mutant  cells  from  cultured 
human  amnion  have  been  found  completely  resistant  to  infection  with  polio- 
virus,  although  derived  from  completely  susceptible  parent  cells.  The 
basis  of  this  resistance  is  lack  of  adsorption  of  virus  to  the  cell, 
and  the  mutation  rate  for  this  charaicter  has  been  determined. 

3.  Cell  Metabolism.  Work  has  continued  on  the  definition  of  the 
enzymatic  basis  for  resistance  of  mutant  HeLa  cells  to  the  toxic  action 
of  2  desoxyglucose.   It  has  been  shown  that  certain  steroids  will  increase 
the  tolerance  of  susceptible  cells  to  this  toxic  glucose  analogue. 

A  possible  new  type  of  UNA  has  been  found  in  mammalian  cells  in 
tissue  culture.  This  is  an  acid-soluble,  non-dialyzable  RWA  which  is 
labeled  much  more  rapidly  by  radioactive  precursors  than  are  the  other 
known  types  of  RNA.  Further  investigations  are  in  progress  to  determine 
the  function  of  this  interesting  cell  material.  In  parallel  studies 
there  has  been  evidence  that  the  effect  of  interferon  may  be  that  of 
inhibiting  the  synthesis  of  viral  RNA. 

h.     Biochemistry  of  Viral  Replication.  The  work  in  this  area  being 
carried  out  in  our  laboratory  is  in  the  forefront  of  the  field.  Although 
being  summarized  here  under  the  two  headings  of  poliovirus  and  vaccinia 
virus  replication  the  real  significance  of  the  results  is  on  a  much 
broader  biological  base  than  just  its  relation  to  a  particular  virus. 
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New  information  obtained  this  year  on  the  replication  of  the 
RNA  poliovirus  in  human  cells  has  shown  that  normal  cellular  DNA- 
dependent  RNA  synthesis  in  the  nucleus  stops  on  infection  but  cyto- 
plasmic RNA  synthesis  continues.  A  uracil  analogue  which  inhibits  virus 
formation  when  applied  early  after  infection  has  been  found  not  to 
inhibit  synthesis  of  viral  RNA  as  such,  but  appears  to  affect  production 
of  an  earlier  type  of  RNA  which  is  only  associated  with  virus  infection. 

Work  with  the  DNA  vaccinia  virus  indicated  that  cellular  and 
viral  DNA  are  probably  synthesized  by  different  enzymatic  systems. 
Viral  DNA  replication  is  not  necessary  for  formation  of  viral  proteins 
and  the  rate  of  viral  protein  synthesis  is  independent  of  the  multi- 
plicity of  infection. 

5.  Biophysical  Studies.  Work  in  this  area  during  the  past  year  has 
been  aimed  chiefly  at  the  development  of  new  physical  methods  to  study 
biochemical  and  biological  events  at  the  molecular  level  with  greatly 
increased  resolution. 

Refinements  in  the  electron  microscopic  technics  used  for 
examination  of  ultra-thin  sections  of  cells  have  been  developed  and 
are  now  being  used  for  seeking  the  physical  nature  of  virus  precursor 
materials . 

Preliminary  results  have  been  very  encouraging  on  the  development 
of  a  technic  whereby  uranium  can  be  combined  with  nucleic  acid,  caused 
to  fission  by  exposxire  in  a  nuclear  reactor  and  fission  tracks  demon- 
strated at  the  molecular  level  by  electron  microscopic  technics. 
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Project  Title:  Mechanism  of  Oncogenic  Activity  of  Tumor  Viruses 

Principal  Investigator:  Dr.  Karl  Habel 

Other  Investigators:  Dr.  Lowell  Glasgow 

Dr.  Carl  F.  T.  Mattern 

Cooperating  Units:  Dr.  Bernice  Eddy,  DBS 

Man  Years: 

Total:  k-    6/12 

Professional:  1  IO/12 

Other:  2  8/12 

Project  Description: 

0"bjectives; 

To  determine  biochemical  and  biological  factors  involved  in 
neoplastic  transformation  by  viruses. 

Methods  Employed: 

Mice  and  hamsters  are  Immunized  with  viral  or  tumor  preparations 
and  their  resistance  to  challenge  with  various  tumors  tested  by  quanti- 
tative transplantation  technics.  Cells  from  tumors  or  those  transformed 
in  vitro  are  tested  in  tissue  culture  for  susceptibility  to  cytotoxic 
effects  of  sera  from  immunized  animals. 

Major  Findings: 

The  new  specific  "foreign"  cell  antigen  previously  shown  to  be 
present  in  polyoma  virus  induced  t\imors  of  mice  and  hamsters  has  now  been 
demonstrated  in  mouse  and  hamster  embryo  cells  transformed  by  polyoma 
virus  in  vitro. 


Part  B  included:  Yes 
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All  attempts  thus  far  to  make  an  antiserum  against  the  nev  tumor 
cell  antigen  in  the  polyoma  system  have  been  lonsuccessful;  at  least  the 
technics  used  to  attempt  to  demonstrate  such  antibodies  have  given 
negative  results.  However,  by  using  an  intracerebral  challenge  with  the 
transplantable  polyoma  tumor  the  sensitivity  of  the  biological  test  for 
the  presence  of  the  tumor  antigen  has  been  markedly  increased.  It  is 
hoped  that  this  more  sensitive  test  will  now  make  it  possible  to  localize 
and  chemically  characterize  the  antigen  responsible  for  the  phenomenon. 

Attempts  have  been  made  to  show  that  the  appearance  of  a  new  "foreign" 
cell  antigen  in  virus  transformed  cells  might  be  a  general  phenomenon  of 
all  tumor  viruses  rather  than  a  special  situation  in  the  polyoma  system. 
Evidence  for  such  a  specific  new  antigen  has  been  obtained  in  SVi^^q  virus 
induced  tumors  and  in  Maloney  virus  leukemias. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute; 

Since  our  original  work  in  the  polyoma  system  evidence  has  been 
obtained  that  cells  transformed  by  other  tumor  viruses  also  contain  a  new 
"foreign"  cell  antigen.  In  fact,  all  animal  tumor  virus  systems  investi- 
gated have  been  positive:  polyoma,  SV^^q,  Maloney  leukemia.  Gross  leukemia, 
Rous  sarcoma,  Shope  papilloma.  This  suggests  that  it  may  well  be  a 
general  phenomenon  with  all  tianor  viruses,  and,  therefore,  emphasizes  the 
importance  of  immunological  competence  to  reject  cells  with  foreign  antigens 
in  determining  oncogenesis  by  such  viruses. 

One  of  the  most  important  contributions  of  this  work  is  that  it 
provides  a  meeins  of  showing  etiological  relationship  between  a  given  virus 
and  any  transplantable  tumor  purportedly  induced  by  that  virus  on  a  specific 
basis  even  though  the  tumor  may  now  be  free  of  infectious  virus. 

Proposed  Course  of  the  Project; 

Attempts  at  characterizing  the  new  tumor  antigen  will  continue  with 
particular  emphasis  on  obtaining  evidence  as  to  how  the  virus  causes  its 
appearance . 
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Part  B.  Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 

Habel,  Karl.   Immunological  Determinants  of  Polyoma  Virus  Oncogenesis. 
J.  Exp.  Med.  115:  l8l-193,  1962. 

Habel,  Karl.  The  Relationship  Between  Polyoma  Virus  Multiplication, 
Immunological  Competence,  and  Resistance  to  Tumor  Challenge  in 
the  Moiise.  N.  Y.  Acad.  Sci.   In  press. 

Habel,  Karl.  Immunological  Aspects  of  Oncogenesis  by  Polyoma  Virus. 
In  Conceptual  Advances  in  Immunology  and  Oncology.  In  press. 

Habel,  Karl.  Polyoma  Tumor  Antigen  in  Cells  Transformed  in  Vitro 
by  Polyoma  Virus.  Virology.  In  press. 

Habel,  Karl.  Antigenic  Properties  of  Cells  Transformed  by  Polyoma 
Virus.  Cold  Spring  Harbor  Symposium  on  Quantitative  Biology 
XXVII.  Basic  Mechanisms  in  Animal  Virus  Biology.  In  press. 

Habel,  Karl.  Immunological  Factors  Influencylng  Polyoma  Virus 

Oncogenesis.  Acta  Unio  Internat.  Contra  Cancrum.  In  press. 

Glasgow,  Lowell  A.  and  Habel,  Karl.  The  Role  of  Interferon  in 
Vaccinia  Virus  Infection  of  Mouse  Embryo  Tissue  Culture. 
J.  Exp.  Med.  115:  503-512,  I962. 

Glasgow,  Lowell  A.  and  Habel,  Karl.  Interferon  Production  by  Mouse 
Leukocytes  _in  vitro  and  in  vivo.  J.  Exp.  Med.  In  press. 

Glasgow,  Lowell  A.  and  Habel,  Karl.  Role  of  Polyoma  Virus  and 
Interferon  in  a  Herpes  Simplex  Virus  Infection  in  vitro . 
Virology.   In  press. 
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Honors  and  Awards  relating  to  this  project: 

Dr.  Habel  vas: 

Invited  participant  at  the  conference  on  "Tumor  Iinmunity"  at 
the  New  York  Aceidemy  of  Sciences  in  New  York,  February  5-6,  I962. 

Invited  participant  at  the  Annual  Symposium  on  Fundamental  Cancer 
Research  at  the  University  of  Texas  M.  D.  Anderson  Hospital  and 
Tumor  Institute,  Houston,  Texas,  March  1,  2  and  3,  1962. 

Visiting  lecturer  in  virology  at  the  Virus  Institute  of  the 
University  of  Glasgow,  Scotland,  from  March  to  June,  I962. 

Invited  participant  at  the  XXVII  Cold  Spring  Harbor  Symposia  on 
Quantitative  Biology  in  Juae,  1962. 

Invited  participant  at  the  VIII  International  Cancer  Congress 
in  Moscow,  July  1962. 

Invited  participant  in  a  symposium  on  "Virus  Transformed  Cells" 
held  at  the  National  Institute  for  Medical  Research  at  Mill  Hill, 
London,  in  October  1962. 
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Project  Title:  Rabies  Prophyleixis 

Principal  Investigator:  Dr.  Karl  Habel 

Other  Investigators:  None 

Cooperating  Units:  Expert  Committee  on  Rabies,  World  Health 

Organization 


Man  Years: 

Total: 

1 

Professional: 

2/12 

Other: 

10/12 

Project  Description: 

Objectives: 

To  develop  a  practical,  safe  and  refined  vaccine  for  the  prevention 
of  rabies  in  man,  and  to  determine  the  most  effective  methods  of  applying 
present  methods  of  prophylaxis. 

Methods  Employed: 

Grovth  of  rabies  virus  strains  in  tissue  culture  systems  as  a 
possible  source  of  high-titer  cell-free  fluids  for  vaccine  production. 

Major  Findings: 

Previously  established  adaptation  of  a  strain  of  rabies  virus  to 
chick  embryo  tissue  cultures  has  been  studied  further.  Althoiigh  virus 
continues  to  multiply  on  passage  in  this  cell  system  its  ability  to  cause 
cell  destruction  has  diminished.  Although  occasional  high  titers  (10^  to 
10°  infectious  doses/ml.)  are  obtained  they  are  not  consistent  in  every 
passage. 

Recently  the  chick  embryo  culture  virus  has  been  shown  to  be  highly 
cytopathic  for  an  established  line  of  normal  diploid  hamster  cells. 

Part  B  included:  Yes 


o 


Serial  No.  HIAID-80A 

Significsmce  to  Bio-medical  Research  euid  the  Program  of  the  Institute: 

A  tissue  culture  source  of  virus  for  the  production  of  rabies  vaccine 
for  use  in  man  would  represent  a  great  advance  over  the  crude  tissue 
suspensions  used  today  and  would  probably  eliminate  the  serious,  even  fatal 
reactions  that  occasionally  occur  due  to  the  vaccine. 

The  development  of  an  in  vitro  method  for  assaying  antirabies 
neutralizing  antibodies  will  greatly  simplify  serum  surveys  involved  in 
ecology  studies  in  animals  as  well  as  immunization  studies  in  man. 

Plaque  methods  when  refined  will  make  it  possible  to  do  basic 
investigations  concerning  the  biochemical  nature  of  the  virus,  and  details 
of  its  intracellular  multiplication. 

Proposed  Co\irse  of  the  Project; 

Efforts  to  increase  the  yield  of  virus  from  tissue  cultures  will 
continue.  Studies  will  be  initiated  to  determine  whether  rabies  is  a 
DNA  or  RNA  viriis. 
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Part  B«  Honors,  Awards,  and  Publications 

Honors  and  Awards  relating  to  this  project: 

Dr.  Habel  was: 

Reappointed  to  the  Board  of  Trustees  of  the  American  Type 
Culture  Collection. 

Reappointed  to  the  Board  of  Managers  of  the  Wistar  Institute, 
Philadelphia. 

Invited  to  become  an  Associate  Trustee  of  the  University  of 
Pennsylvania  by  the  Trustees  of  the  University. 
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1.  Biology  of  Viruses 

2.  Viral  Biology 

3.  Bethesda,  Maryland 


PHB-NIH 

Individual  Project  Report 

Calendar  Year  1962 


Part  A. 


Project  Title:  Genetics  of  Animal  Viruses  and  Cells 

Principsil  Investigator:  Dr.  N.  Takemori 

Other  Investigators:  Dr.  S.  Nomura 

Cooperating  Units:  None 

Man  Years: 

Total:         2  7/12 
Professional:   2 
Other:  7/ 12 

Project  Description: 

Objectives : 

To  develop  and  study  genetic  mutant  virus  and  cell  strains  and 
their  interaction. 

Methods  Employed; 

Mutant  strains  of  polioviruses  are  sought  under  various  selective 
conditions:  for  example,  mutants  capable  of  forming  large  and  small  plaques 
in  the  presence  of  certain  inhibitors,  heat  resistant  virus  particles, 
strains  requiring  high  cystine  content  of  medium,  etc.  By  altering  the 
selective  conditions,  it  is  hoped  that  strains  of  virus  will  be  developed 
which  have  varioiis  combinations  of  demonstrable  genetically-stable 
characters.  Once  these  are  established  then  by  simultaneously  infecting 
cells  in  tissue  culture  with  two  different  strains  and  testing  all  virus 
progeny  for  markers,  various  recombinations  will  give  information  concern- 
ing the  loci  of  the  genie  materials  responsible. 


Part  B  included  No 
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The  vork  with  cell  lines  involves  the  use  of  susceptibility  to 
certain  viruses  as  the  genetic  markers  to  be  studied.  Cell  lines 
resistant  to  certain  viruses  are  developed  from  clones  of  an  originally- 
susceptible  cell.  The  nature  of  the  resistance  will  be  investigated  and 
the  resistant  cells  used  for  segregating  virus  mutants  that  may  be  able 
to  overcome  their  resistance. 

Major  Findings: 

Studies  were  made  on  the  mutation  of  human  amnion  FL  cells  from 
sensitivity  to  resistance  to  Type  1  poliovirus  (Mahoney  strain)  infection 
and  it  was  found  that  virus  resistant  mutant  cells  can  readily  be  isolated 
from  two  clonal  cell  strains.  In  contrast,  no  resistant  mutant  cells 
could  be  obtained  in  two  other  clonal  cells  derived  from  the  same  original 
wild  type  cell  culture.  Frequencies  of  resistant  cell  colonies  in  the 
first  two  cell  lines  were  found  to  be  1  in  IO-60  thousand  cells.  In  two 
other  cell  lines  no  resistant  cells  were  detected  in  a  population  as  large 
as  2  X  108  cells.  The  capacity  of  the  cell  strain  to  produce  or  not  to 
produce  resistant  mutant  cells  is  a  stable  genetic  property  of  the 
individual  clonal  cell  strains.  Resistant  cells  were  not  destroyed  by 
infection  with  the  virus  at  an  input  multiplicity  of  more  than  1000  and 
no  viral  growth  occurred.  Attempts  to  obtain  virus  mutants  that  may  be 
able  to  overcome  the  resistance  have  thus  far  failed.  Plating  efficiency 
of  the  resistant  cells  was  not  reduced  even  after  infection  with  the  virus 
at  multiplicity  of  1000.  It  was  found  that  virus  was  not  adsorbed  to 
several  representative  resistant  cell  strains.  However,  they  were  found 
to  be  sensitive  to  other  viruses,  e.g.,  Coxsackie  A  9  and  Sindbis  viruses. 
The  rates  of  mutation  from  sensitivity  to  resistance  to  poliovirus 
destruction  were  determined  by  use  of  the  Luria-Delbrtick  formula  and  found 
to  be  1  -  2  X  10"5  per  cell  per  division  cycle.  Studies  were  made  to 
determine  whether  the  resistant  cells  arise  by  spontaneous  mutation  prior 
to  contact  with  virus  or  as  a  result  of  infection  of  cells  with  the  virus. 
The  results  of  fluctuation  tests  indicate  that  the  resistant  cells  arise 
by  spontaneous  mutation.  The  cytotoxic  effect  of  anti-HeLa,  anti-Fl  and 
sinti-L  cell  serums  was  tested  on  the  resistant  cell  strains  and  the  results 
show  that  the  resistant  cell  strains  are  of  human  cell  origin  and  not 
contaminant  cells  of  non-human  origin.  It  should  be  noted  that  in  other 
experiments,  when  the  mutant  cell  cultures  were  reinfected,  the  virus 
multiplied  without  apparent  cytopathic  effect,  and  in  the  majority  of  these 
instances  the  virus  persisting  in  the  cultiore  was  found  to  be  of  a  differen 
plaque  type  and  formed  either  minute  or  small  plaques,  in  contrast  to  the 
parental  virus  which  forms  large  plaques. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute; 

Relatively  little  work  has  been  done  in  the  field  of  animal  virus 
genetics  and  yet  the  sensitivity  of  viral  technics  and  the  specificity  of 
the  biochemical  \inits  involved  make  the  animal  viruses  probably  the  best 
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material  for  definitive  vork  on  genetic  events  occurring  in  animal  cells. 
A  further  parameter  is  added  by  using  susceptibility  or  resistance  to 
virus  infection  as  a  means  of  studying  some  aspects  of  the  genetic 
potentialities  of  the  cells  as  such. 

Proposed  Course  of  the  Project; 

It  is  planned  that  this  project  vill  continue  for  the  next  year 
during  the  remainder  of  the  Visiting  Scientists '  appointments  of 
Drs.  Takemori  and  Nomura. 
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1.  Biology  of  Viruses 

2.  Viral  Biology 

3.  Bethesda,  Maryland 


PHS-NIH 
Individual  Project  Report 
Calendar  Year  I962 


Part  A. 


Project  Title:  Mechanisms  of  Recovery  frcm  VirEil  Infection 

Principal  Investigator:  Dr.  Samuel  Baron 

Other  Investigators:  Charles  E.  Buckler 

Cooperating  Units:  Dr.  Rohert  M.  Friedman,  NCI 

Dr.  Hilton  B.  Levy,  LBV,  NIAID 

Man  Years: 

Total:  2  11/12 

Professional:  1 

Other:  1  ll/l2 

Project  Description: 

Objectives: 

Study  of  factors  which  are  responsible  for  recovery  from  viral 
infection. 

Methods  Employed: 

Guinea  pigs  and  mice  were  treated  with  metabolic  antagonists  or 
X-radiation  to  inhibit  immune  responses  and  were  studied  for  virus  growth, 
elimination  of  virus,  interferon  production,  morbidity  and  mortality. 

Mice  were  infected  with  minimum  lethal  doses  of  encephalomyocarditis 
viriis  intraperitoneally  or  intracerebrally.  At  intervals  after  infection, 
the  mice  were  treated  with  exogenously  administered  antiserum,  elevated 
temperature  or  Newcastle  disease  virios  (NDV)  Intravenously. 

Embryonated  eggs  (9-11  days  old)  were  infected  with  small  or  large 
doses  of  NDV  virus  allantoically  and  were  incubated  at  30°  C,  33°  C,  36°  C, 
and  40°  C.  The  embryonated  eggs  were  studied  for  mortality,  growth  of 
virus,  and  interferon  production. 


Part  B  included:  Yes 
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Major  Findings; 

The  normal  recovery  from  vaccinia  virus  infection  by  guinea  pigs 
whose  Immune  responses  were  inhibited  has  been  completed  and  the  results 
published.  X-radiation  and  various  driigs  which  inhibit  antibody  synthesis 
were  administered  to  mice  during  infection  with  influenza  virus  (PR8  strain). 
X-radiation,  6  mercapto-purine,  6  thioguanine  and  methotrexate  failed  to 
fully  stippress  antibody  production  to  PR8  virus  in  infected  mice.  Thlo-tepa 
did  fully  suppress  antibody  production  and  in  preliminary  experiments  did 
not  seem  to  enhance  the  severity  of  the  viral  pneumonia. 

To  determine  which  factors  may  be  responsible  for  recovery  of  mice 
from  encephalomyocarditis  virus  (EMC)  infection,  mice  were  treated  with 
peissively  administered  EMC  antlservmi,  artifically  induced  elevated  body 
temperature  or  Newcastle  disease  virus  (NDV)  intravenously,  the  last  to 
stimulate  Interferon  production.  Physiologic  amounts  of  antiserum  were 
protective  iip  to  2  days  after  MC  infection  intraperltoneally,  presumably 
because  antibody  decreased  the  amount  of  blood-borne  virus  reaching  the 
brain.  However,  this  amoiint  of  antiserum,  given  intraperltoneally  or 
Intracerebrally,  was  ineffective  at  any  time  if  EMC  was  injected  intra- 
cerebrally.  In  contrast,  elevated  temperature  and  NDV  (presianably  because 
it  evokes  endogenous  interferon  and  inflammation)  were  protective  for  3 
and  2  days,  respectively,  after  EMC  Infection  intracerebrally.  The 
protective  effect  was  confirmed  by  demonstrating  diminished  multiplication 
of  mC  In  mouse  brain.  These  results  suggest  that  antibody  limits  the 
spread  of  virus  but  is  ineffective  once  the  virus  reaches  the  target  organ. 
The  febrile  response,  interferon  and  inflammation  seem  capable  of  enhancing 
recovery  from  infection  even  after  vlr\as  has  reached  target  organs— in 
this  Instance  the  central  nervous  system. 

It  has  been  reported  that  an  elevated  body  temperature  Inhibits 
virus  growth.  Increases  production  of  interferon,  and  enhances  recovery  of 
the  host.  Using  a  virus  (NIJV)  which  grows  better  at  elevated  temperatiire, 
these  variables  were  studied  in  the  chick  embryo.  Temperature  elevation 
to  U0°  C .  Increased  mortality  of  embryos  while  temperatures  down  to  30°  C . 
gave  decreasing  mortality.  Growth  of  NDV  in  the  allantoic  cavity  was  most 
rapid  at  the  highest  temperature,  but  maximum  titer  of  virus  was  eventually 
reached  at  all  temperatures.  Interferon  was  produced  in  highest  quantity 
at  kO°  C.  and  none  was  produced  at  30°  C.  The  results  indicate  that  for 
certain  viruses  an  elevated  temperature  Is  detrimental  to  the  host  and  also 
that  a  low  temperature  may  be  protective  even  when  Interferon  is  not 
produced. 

Studies  of  the  mechanism  of  action  of  interferon  in  collaboration 
with  Dr.  Hilton  B.  Levy  has  led  to  the  finding  that  interferon  may  induce 
a  change  in  a  portion  of  host-cell  RNA  metabolism  which  Inhibits  multi- 
plication of  virus.  Details  are  provided  in  Dr.  Levy's  report. 
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Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute; 

The  findings  provide  further  evidence  to  support  a  non- immunologic  aJ 
mechanism  as  the  major  factor  in  recovery  of  the  animal  following  primary 
infection  with  a  given  viriis.  Understanding  and  control  of  the  non- immune 
factors  which  govern  recovery  may  lead  to  logical  methods  of  treatment  of 
viral  infections. 

Proposed  Course  of  the  Project; 

The  studies  will  continue  with  the  aim  of  further  clarifying  the 
relative  roles  of  immune  and  non- immune  factors  in  recovery  fjrom  viral 
infection. 
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PHS-NIH 

Individual  Project  Report 

Calendar  Year  I962 


Part  B.  Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 

Baron,  Samuel  and  Isaacs,  Alick.  Absence  of  interferon  in  lungs 
from  fatal  cases  of  influenza.  Brit.  Med.  J.,  Vol.  1,  I8, 
Jan.  1962. 

Friedman,  R.  M.,  Baron,  S.,  Buckler,  C.  E.  and  Steinmuller,  R.  I. 
The  role  of  antibody  delayed  hypersensitivity  and  interferon 
production  in  recovery  of  guinea  pigs  from  primary  infection 
with  vaccinia  virus.  J.  Exp.  Med.,  Vol.  II6,  ^kj,   1962. 


Honors  and  Awards  relating  to  this  project: 

Dr.  Baron  was  given  the  I962  Henry  L.  Moses  Award  for 
medical  research. 
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3.  Bethesda,  Maryland 


PHS-NIH 

Individual  Project  Report 

Calendar  Year  1962 


Part  A. 


Project  Title:  Genetics  of  Animal  Viruses 

Principal  Investigators:  Dr.  K.  K.  Takemoto  and  Dr.  H.  Liebhaber 

Other  Investigators:  None 

Cooperating  Units:  Dr.  Ruth  Kirschstein,  DBS 

Man  Years: 

Total:  3  10/12 

Professional:  1  6/12 

Other:  2  4/12 

Project  Description: 

Objectives: 

To  isolate,  characterize  and  investigate  the  biology  of  virus 
mutants,  and  to  develop  methods  for  carrying  out  these  studies. 

Methods  Employed: 

Genetically  -pwce   lines  of  viruses  are  selected  and  characterized 
by  various  means.  The  basic  procedure  involves  the  plaque  technique 
whereby  mutants  forming  plaques  differing  from  the  parental  type  can  be 
distinguished.  Where  feasible  or  important,  the  basis  for  the  genetic 
differences  is  sought  by  other  studies. 

Major  Findings: 

1.  As  previously  reported,  the  basis  for  plaque  size  differences  with 
EMC  virus  lies  in  the  interaction  of  this  virus  with  the  polygalactose 
sulfate  in  agar.  In  a  continuation  of  this  study,  and  confirmed  by  studies 
in  other  laboratories,  many  other  animal  viruses  have  been  fotmd  to  be 
affected  by  this  polyanion. 


Part  B  included:  Yes 
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2.  Studies  with  other  sulfated  polysaccharides  have  shown  that  certain 
animal  viruses  or  mutants  derived  from  them  have  a  requirement  for  poly- 
anions  for  optimal,  growth.  This  finding  has  led  to  the  development  of  a 
rapid  and  simple  technique  for  analyzing  the  genetic  homogeniety  of  certain 
large  virus  populations.  The  method  in  brief,  consists  of  having  a  strong 
polyanion,  dextran  sulfate,  in  an  overlay  medium  at  acid  pH.  Under  these 
conditions,  mutants  which  are  resistant  to  the  effects  of  dextran  sulfate 
or  show  enhanced  growth  appear  as  large,  clear  plaques  while  growth  of  the 
majority  of  the  population  is  suppressed.  The  degree  of  resolution  in 
detecting  these  variants  is  of  a  very  high  order. 

3.  This  technique  was  applied  to  the  analysis  of  attenuated  strains  of 
poliovirxises.  It  was  found  that  type  1  poliovirus  (Sabin  strain)  consists 
of  at  least  three  different  types  of  particles.  The  predominant  type  is 
inhibited  by  dextran  sulfate,  but  mutants  which  are  enhanced  by  dextran 
sulfate  occur  at  a  frequency  of  about  1  in  10^.  A  third  type,  intermediate 
in  plaque  size,  has  recently  been  recognized,  but  not  studied  in  detail. 
From  other  studies,  it  appears  that  the  mutation  of  this  virus  may  occur  in 
the  following  multistep  sequence:  inhibition  by  dextran  sulfate  to  resistance 
and  finally  to  requirement  for  the  polyanion. 

h.     Two  independently  selected  inhibited  and  two  enhanced  types  of  Sabin 
vaccine  type  1  poliovirus  were  analyzed  using  the  established  genetic 
markers  of  delayed  growth  in  acid  medium  (the  d-marker),  growth  at  higher 
temperatures  (rct-it-0  marker),  and  neurovirulence  for  monkeys.  Both  of  the 
inhibited  types  were  classified  ss   d",  rct-40",  and  non-neurovirulent .  The 
two  enhanced  types  were  d"*",  rct-i<0"j  one  showed  a  higher  degree  of  neuro- 
virulence (11  out  of  20  monkeys  having  lesions)  while  the  other  was  avirulent. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute; 

Selective  procedures  for  the  analysis  of  viral  populations  have 
heretofore  been  unavailable  in  animal  virology.  This  is  especially  important 
from  the  standpoint  of  the  safety  and  genetic  purity  of  viral  vaccines. 
Because  of  the  wide  range  of  activity  of  polyanions  such  as  dextran  sulfate, 
these  compounds  may  be  valuable  as  another  genetic  marker  for  other  viruses. 

The  mechanism  whereby  these  polyanions  function  as  both  inhibitors 
or  enhancers  of  virus  replication  should  lead  to  further  understanding  of 
the  nature  of  viruses  and  their  interaction  with  host  cells.  The  findings 
to  date  indicate  that  the  viral  protein  or  the  host  cell  surface  charges 
are  iaiportant  in  the  interaction  with  polyanions. 

Because  acidic  polysaccharides  are  found  in  a  wide  variety  of  tissues 
and  body  fluids,  they  may  play  an  important  role  in  infection  and  in  the 
natural  selection  of  viral  mutants. 
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Proposed  Course  of  the  Project; 

1.  The  biologic  effects  of  polyanions  on  viruses  and  cells  vill  continue 
to  be  investigated. 

2.  In  order  to  determine  the  importance  of  natural  acidic  polysaccharides 
in  virus  diseases,  studies  will  be  initiated  employing  these  compounds  and. 
investigating  their  effects  on  selected  viruses. 
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PHS-NIH 

Individual  Project  Report 

Calendar  Year  I962 


Part  B.  Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 


Takemoto,  K.  K.  and  Liebhaber,  H.  Virus-Polysaccharide  Interactions. 
II.  Enhancement  of  Plaque  Formation  and  the  Detection  of  Variants 
of  Poliovirus  vith  Dextran  Siilfate.  Virology  YJ:   H9-5OI,  1962. 


Honors  and  Awards  relating  to  this  project: 
None 
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Laboratory  of  Biology  of  Viruses 

Section  on  Cell  Biology 

Be the s da,  Maryland 


PHS-NIH 

Individual  Project  Report 

Calendar  Year  1962 


Part  A 


Project  Title:   The  Metabolism  of  Normal  and  Virus  Infected 
Animal  Cell  Cultures 

Principal  Investigator:   Dr.  Norman  P.  Salzman 

Other  Investigators:   Dr.  Donald  N.  Planter ose  and 

Mr.  Edwin  D.  Sebring 

Cooperating  Units :   None 

Man  Years  (calendar  year  1962) 
Total:         3-1/2 
Professional:   1-1/2 
Other :        2 

Project  Description: 

Objectives;  To  study  the  interaction  of  virus  and  cultured  animal 
cells.  To  analyze  the  series  of  events  which  initiate  the  infective 
process,  and  to  study  the  mechanisms  involved  in  the  synthesis  of  the  viral 
nucleic  acid  and  viral  proteins.   To  note  alterations  in  virus  infected 
cells  as  a  means  of  detecting  normal  biosynthetic  pathways  and  control 
mechanisms  in  uninfected  cells. 

Major  Findings: 

1.  A  method  which  permits  the  isolation  of  milligram  quantities  of 
pure  vaccinia  virus  from  infected  cell  cultures  has  been  devised.   Using 
this  purified  material,  we  are  presently  studying  the  structure  of  the  virus 
using  immuno  electrophoresis  after  the  virus  has  been  dissociated  by  various 
chemical  procedures . 

2.  The  manner  in  which  RNA  which  is  replicated  on  a  DNA  template 
serves  to  control  protein  synthesis  has  been  clarified  by  the  work  of 
several  laboratories.  We  have  examined  these  control  mechanisms  in  HeLa 
cells  prior  to  and  after  poliovirus  infection. 

It  is  seen,  in  agreement  with  findings  by  other  workers,  that  the 
synthesis  of  RNA  which  occurs  in  the  nucleus  in  uninfected  cells  is  blocked 
in  the  infected  cells  and  that  during  the  time  of  virus  maturation,  RNA 

Part  B  included:      Yes 
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synthesis  is  only  observed  in  the  cytoplasm. 

Under  conditions  where  nuclear  RNA  and  protein  synthesis  are  blocked, 
no  effect  on  the  synthesis  of  messenger  RNA  synthesis  is  observed.   This 
would  suggest  that  synthesis  of  RNA  found  in  the  cytoplasm  is  made  in  the 
nucleus  and  transported  to  the  cytoplasm. 

Significance  to  the  Program  of  the  Institute;  The  effect  of  viruses  on 
animal  cells,  the  manner  in  which  viruses  replicate,  and  the  effect  of 
inhibitors  on  these  processes  is  of  relevance  to  an  understanding  of  viral 
infection,  and  may  conceivably  suggest  new  areas  of  exploration  in  relation 
to  viral  chemotherapy. 

Proposed  Course  of  Project;  Regulatory  mechanisms  in  uninfected  and 
infected  animal  cell  cultures  will  be  investigated. 
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Part  B     Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 

Salzman,  Norman  P.   Interrelationships  in  the  Synthesis  of  RNA, 
DNA  and  Protein  in  Normal  and  Virus  Infected  Cell  Cultures. 
In  "The  Molecular  Basis  of  Neoplasia,"  1962,  University  of 
Texas  Press,  461-474. 

Salzman,  Norman  Po  and  Sebring,  Edwin  D.   The  Coupled  Formation 
of  DNA  and  Nuclear  RNA  and  Protein  in  Animal  Cell  Cultures. 
Biochimica  et  Biophysica  Acta  j6!L:  406-413,  1962. 

Salzman,  Norman  P.   DNA,  Virus  and  Protein  Synthesis  in  Animal 
Cell  Cultures.   N.C.I.  Monograph  No.  7,  205-212,  1962. 

Planterose,  Donald  No,  Nishimura,  Chiaki  and  Salzman,  Norman  P. 
The  Purification  of  Vaccinia  Virus  from  Cell  Cultures.   Virology 
18:  294-301,  1962. 

Honors  and  Awards  relating  to  this  project: 

Presented  talks  at  the  following: 

June  6-13,  1962  -  XXVII  C.S.H.  Symposium  on  Quantitative 

Biology,  Cold  Spring  Harbor,  Long  Island, 
New  York. 

August  15,  1962  -  Seminar  on  Animal  Virology,  Long  Island 

Biological  Association,  Cold  Spring 
Harbor,  Long  Island,  New  York. 
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Project  Title:   The  Study  of  Ribonucleic  Acid  Synthesis  Associated 
with  Poliovirus  Infection 

Principal  Investigator:   Dr.  William  Munyon 

Other  Investigators:   Dr.  N.  P.  Salzman 

Cooperating  Units:   None 

Man  Years  (calendar  year  1962) 
Total:        2-1/4 
Professional:   1-1/4 
Other:        1 

Project  Description: 

Objectives;  To  determine  the  steps  by  which  an  infecting  molecule 
of  poliovirus  ribonucleic  acid  duplicates  itself  during  the  course  of 
infection. 

Methods  Employed:   Cells  infected  with  poliovirus  have  been  exposed 
to  inhibition  of  ribonucleic  acid  synthesis  at  various  times  during  intra- 
cellular virus  development.   The  effects  of  these  inhibitions  upon  the 
synthesis  of  poliovirus  ribonucleic  acid  and  upon  the  yield  of  whole  virus 
are  then  observed. 

Major  Findings: 

5-Fluorouracil,  when  added  to  poliovirus  infected  HeLa  cells 
during  the  eclipse  phase  of  virus  development  is  an  effective  inhibitor 
of  virus  formation.  When  5-f luorouracil  is  added  to  infected  cells 
during  the  synthesis  of  virus  RNA,  no  inhibition  of  virus  formation  is 
observed.   These  findings  suggest  that  the  incorporation  of  5-f luorouracil 
into  virus  RNA  does  not  inhibit  virus  formation,  but  that  an  earlier  RNA 
synthesis  associated  with  virus  infection  is  inhibited  by  5-FU. 


Part  B  included:       Yes 


:o 


NIAID  84A 

Significance  to  the  Program  of  the  Institute:   Knowledge  of  the 
mechanism  of  replication  of  animal  viruses  will  undoubtedly  be  of  value 
in  attempts  at  virus  chemotherapy. 

Proposed  Course  of  Project;  Other  experimental  methods  are  to  be 
employed  to  test  the  hypothesized  virus  associated  RNA  synthesis  during 
the  eclipse  phase  of  virus  formation.   These  are: 

1.  Use  of  other  RNA  inhibitors  such  as  proflavine  or  neutral  red 
dye  will  be  used  analogously  to  3-FU. 

2.  Isolation  of  this  early  RNA  will  be  attempted  using  sucrose 
gradient  techniques  and  labeling  new  formed  RNA  with  p32. 
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Part  B    Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 

Munyon,  William  and  Salzman,  Norman.  The  Incorporation 
of  5-Fluorouracil  into  Poliovirus.  Virology  18^:  95-101 
1962. 

Honors  and  Awards  relating  to  this  project:   None 
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Project  Title:  Nucleic  Acid  and  Protein  Synthesis  In  Virus- 
Infected  HeLa  Cells  ^ 

Principal  Investigator:   Dr.  Aaron  J.  Shatkln 

Other  Investigators:   Dr.  Norman  P.  Salzman 

Cooperating  Units:  None 

Man  Years  (calendar  year  1962) 
Total:        2-1/4 
Professional:   1-1/4 
Other :        1 

Project  Description: 

Objective;  To  determine  the  biochemical  events  which  occur  during 
the  replication  of  vaccinia  and  pollovlrus  In  tissue  culture  cells. 

Methods  Employed:  Several  Inhibitors  have  been  employed  to  study 
the  kinetics  of  formation  of  DNA,  RNA,  and  protein  In  vaccinia  and 
pollovlrus  Infected  HeLa  cells.  These  Included  5-fluorodeoxyurldlne 
(5-FUDR)  which  blocks  both  viral  and  cellular  DNA  synthesis  and  the  amino 
acid  analogue^  p-fluorophenylalanine.  Actlnomycln  D,  which  Is  bound  to 
DNA,  has  been  used  to  specifically  prevent  DNA-dependent  RNA  synthesis. 

Major  Findings: 

The  use  of  5-FUDR  together  with  various  concentrations  of 
thymidine  represents  a  method  for  regulating  DNA  synthesis  at  the 
cellular  level.  When  the  rate  of  DNA  formation  In  vaccinia-infected 
HeLa  cells  was  reduced  80%  by  adding  5x10"%  thymidine  to  an  FUDR- 
Inhibited  culture,  the  yield  of  infective  virus  was  similarly  decreased. 
However,  under  these  conditions  the  limited  yields  of  both  viral  DNA  and 
mature  virus  were  synthesized  with  optimal  kinetics.  The  reduced  virus 
yields  resulted  from  depletion  of  thymidine  from  the  growth  medium. 
Cellular  and  viral  DNA  appear  to  be  synthesized  by  different  enzymatic 
systems. 

Part  B  Included:      Yes 
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Vaccinia  virus  DNA  replication  is  not  necessary  for  the 
formation  of  viral  proteins.  When  DNA  synthesis  was  blocked  by  FUDR, 
viral  protein  synthesis  continued.   The  rate  of  protein  formation  is 
Independent  of  the  virus  input  multiplicity. 

Actinomycin  D  prevents  cellular  RNA  synthesis  but  does  not 
affect  the  rate  of  formation  or  yield  of  poliovirus.   Only  a  fraction  of 
the  RNA  synthesized  by  polio-infected  cells  in  the  presence  of  the  anti- 
biotic is  incorporated  into  mature  virus. 

Significance  to  the  Program  of  the  Institute;   The  use  of  specific 
inhibitors  to  study  the  replication  of  DNA  and  RNA  viruses  in  tissue 
culture  cells  will  promote  a  better  understanding  of  nucleic  acid  and 
protein  biosynthesis. 

Proposed  Course  of  Project; 

1.  The  nature  of  the  vaccinia  virus  proteins  formed  in  the  absence 
of  DNA  synthesis  is  currently  under  investigation. 

2.  Experiments  with  Actinomycin  D  are  also  being  done  to  determine 
the  role  of  RNA  in  the  replication  of  a  DNA  virus. 
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Part  B     Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 

Shatkin,  A.  J.  Actinomycin  Inhibition  of  Ribonucleic  Acid 
Synthesis  and  Poliovirus  Infection  of  HeLa  Cells, 
(Preliminary  Notes).   Biochim.  et  Biophys .  Acta  ^:  310, 
1962. 

Salzman,  Norman  P.,  Shatkin,  Aaron  J.,  Sebring,  Edwin  D.  and 
Munyon,  William  H.   On  the  Replication  of  Vaccinia  Virus.   In 
press,  Cold  Spring  Harbor  Sjonposia  on  Quantitative  Biology, 
1962. 

Salzman,  Norman  P.,  Shatkin,  Aaron  J.  and  Sebring,  Edwin  D. 
Viral  Protein  and  DNA  Synthesis  in  Vaccinia  Virus  Infected 
HeLa  Cell  Cultures.   In  press.  Virology. 

Shatkin,  A.  J.  and  Salzman,  N.  P.   Deoxyribonucleic  Acid 
Syntheis  in  Vaccinia  Virus  Infected  HeLa  Cells.  Virology, 
in  press. 

Honors  and  Awards  relating  to  this  project:  None 
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Project  Description: 

Objectives: 

The  broad  objectives  of  this  program  are  to  study  the  inter- 
relationship of  nucleic  acid  synthesis  and  function  with  protein  synthesis, 
utilizing  viruses  as  entities  worthy  of  study  in  their  own  right,  but 
particularly  because  they  contain  all  needed  information  for  the  repli- 
cation of  specific  nucleic  acid  and  protein. 

Work  during  the  previous  year  had  established  that  the  RNA  of  the 
ribosomes,  the  major  protein  synthesizing  machinery  of  the  cell,  passes 
through  a  nuclear  stage  during  the  course  of  its  synthesis.  Understanding 
of  the  state  in  which  radioactive  RNA  passed  from  the  nucleus  to  the 
cytoplasm  was  clouded  by  the  fact  that  a  large  amount  of  radioactivity 
remained  in  the  acid-soluble  fraction  of  cells  even  5  ho\irs  after  exposure 
to  the  labelled  RNA  precursor. 

Thus  the  ribosome  RNA  could  have  gone  from  the  nucleus  to  the  cyto- 
plasm either  as  a  macromolecule  or  as  a  low  molecular  weight  compound, 
even  a  mononucleotide.  A  manuscript  of  this  work  has  been  submitted  for 
publication. 

The  objective  of  the  program  for  this  past  year  was  to  further 
study  the  acid-soluble  extract. 

Part  B  included:  Yes 
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Methods  Employed; 

The  acid  soluble  fraction  of  HeLa  cells  exposed  to  radioactive 
RNA  precixrsors  was  studied  by  a  variety  of  biochemical  and  biophysical 
methods,  which  will  best  be  detailed  in  the  section  on  "Major  Findings." 

Major  Findings; 

A  new  form  of  RNA  has  been  found.  The  kinetics  of  its  labelling 
with  radioisotopes  is  of  such  rapidity  that  it  may  be  precursor  material 
which  later  appears  in  other  forms  of  RNA.  The  details  on  which  this 
statement  is  based  are  as  follows:  l)  about  10-13^  of  the  radioactivity 
of  an  acid  extract  of  HeLa  cells  exposed  to  E~>   labelled  uridine  for 
intervals  of  up  to  about  an  hour  is  not  dialyzable.  About  1-1.5^  of  P^^ 
from  an  analogous  extract  of  HeLa  cells  exposed  to  p32  is  not  dialyzable. 
From  10  liters  of  HeLa  cell  suspension  (about  lOg  of  HeLa  cells)  about 
3  mg.  of  a  white  powder  can  be  obtained.  This  material,  which  we  call 
NIM  (non- dialyzable  material),  shows  a  spectrophotometric  curve  of  an 
RNA.  It  is  sensitive  to  RNA-ase,  and  diesterase  but  to  a  lesser  extent 
than  other  forms  of  RNA  and  is  not  sensitive  to  DNA-ase.  Its  behavior 
on  a  sephadex  column  indicates  it  is  a  macromolecule .  Its  behavior  on 
a  DEAE  cellulose  column  while  different  from  monomers  is  also  different 
from  other  RNA's.  It  does  not  move  in  paper  chromatography  until  hydro- 
lyzed.  Upon  hydrolysis  and  quantitative  analysis  by  paper  chromatography 
four  bases  are  found  in  the  following  mole  per  cent  proportions :G  37 -Oj 
A  19.^,  C  27.7,  U  14.7.  This  rather  resembles  ribosomal  RNA.  The 
kinetics  of  labelling  is  very  fast,  both  for  h3  labelled  \jridine  and  p32^ 
being  perhaps  ten  times  that  of  the  bulk  RNA  of  the  cell.  A  study  of 
the  ratio  of  the  specific  activity  of  the  bulk  RNA  with  that  of  mM   as  a 
function  of  time  after  a  short  pulse  exposure  to  h3  labeled  uridine  reveals 
a  steady  rise,  thus  suggesting,  but  by  no  means  proving,  a  precursor 
relationship.  A  manuscript  of  this  work  has  been  prepared  and  is  being 
submitted  for  publication. 

As  a  related  work,  the  effect  on  RNA  metabolism  of  Actinomycin  D, 
a  known  inhibitor  of  synthesis  of  that  RNA  made  on  chromosomes  (the  so- 
called  DNA-dependent  RNA)  has  been  studied.  Radiography  has  been  the  major 
tool  in  this  work.  As  expected,  preexposure  to  Actinomycin  D  prevents 
cells  from  incorporating  h3  labeled  uridine  into  nuclear  RNA,  or  for  that 
matter  anywhere  into  the  cell.  What  was  not  expected  was  the  finding 
that  Actinomycin  D  when  added  to  cells  that  had  already  been  allowed  to 
synthesize  nuclear  RNA,  prevents  the  normal  migration  from  the  nucleus  to 
the  cytoplasm  of  the  RNA  made  in  the  nucleus.  This  could  meem  that; 
1)  continued  synthesis  of  nuclear  RNA  is  needed  as  a  driving  force  to 
"push"  the  nuclear  RNA  into  the  cytoplasm;  2)  the  transformation  of  the 
early  synthesized  RNA  into  the  form  in  which  it  is  to  appear  in  the  cyto- 
plasm, e.g.,  as  ribosomal  RNA,  requires  the  direction  of  DNA,  or 


Serial  No.  NIAID-85 

3)  Actinomycin  D  may  act  in  some  way  in  addition  to  affecting  DNA 
dependent  RNA  synthesis.  A  manuscript  embodying  these  results  has  been 
prepared  and  is  being  submitted  for  publication. 

Significance  to  Bio-medical  Research  emd  the  Program  of  the  Institute: 

Currently,  a  great  deal  of  effort  is  being  made  to  study  growth 
control  mechanisms.  This  involves  the  problem  of  the  role  of  RNA  and 
DNA.  Our   newly  demonstrated,  early-synthesized  RNA  may  be  very  important 
to  the  understanding  of  this  problem. 

Proposed  Course  of  the  Project; 

Better  methods  for  the  preparation  of  NIM  will  be  sought  in  order 
to  study  its  molecular  weight.  The  possible  role  of  this  material  will 
be  studied  further.  The  nature  of  Actinomycin  D  inhibition  will  also  be 
investigated  in  more  detail. 
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Part  B.  Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 

Levy,  Hilton  B.  Metabolic  Effects  of  Animal  Virus.  In  "Control 
of  Respiration  and  Fermentation."  B.  Wright,  Ronald  Press, 
New  York,  1962. 

Levy,  Hilton  B.  Biochemical  Effects  of  Animal  Viruses.  J.  Gen. 
Physiol.  k3:   609,  I962. 

Baron,  Samuel,  Nasou,  John  P.,  Friedmeui,  Robert  M.,  Owen,  George  M., 
Levy,  Hilton  B.,  and  Barnett,  Eugene  V.  Antilsody  Production 
by  Hypogammaglobulinemic  Patients.  J.  Immunology  88:  k-k3,   1962. 


Honors  and  Awards  relating  to  this  project: 

Dr.  Levy  was  elected  to  membership  in  the  Society  of  General 
Physiology,  a  limited  membership  society. 


3H 


Serial  No.  NIAID-8^A 

1.  Biology  of  Viruses 

2.  Biophysical  8c  Biochemical 
3-  Bethesda,  Maryland 


PHS-NIH 

Individual  Project  Report 

Calendar  Year  I962 


Part  A. 


Project  Title:  Mechanism  of  Action  of  Interferon 

Principal  Investigator:  Dr.  Hilton  B.  Levy 

Other  Investigators:  Dr.  Samuel  Baron 

Cooperating  Units:  None 

Man  Years: 

Total:  2  k/l2. 

Professional:  6/l2 

Other:  1  10/l2 

Project  Description: 

Objectives: 

The  piurpose  of  this  study  of  the  mechanism  of  action  of  interferon 
was  two-fold.  This  important  substance  is  receiving  increased  attention 
as  a  likely  means  of  natural  recovery  from  virus  infection,  as  opposed  to 
usual  immune  mechanisms  and  therefore  a  study  of  its  mode  of  action  is 
worthwhile  in  itself.  Secondly,  as  part  of  this  unit's  continued  interest 
in  the  mechanism  of  virus  replication,  the  use   of  such  an  inhibitor  of 
virus  replication  might  be  expected  to  yield  information  pertinent  to 
viral  synthesis. 

Methods  Employed; 

The  effect  of  interferon  was  tested  on  a  number  of  metabolic 
functions  in  normal  and  infected  chick  embryo  fibroblast  tissue  culture 
cells.  A  wide  variety  of  biochemical  and  biophysical  techniques  were 
employed.  The  details  of  procedure  will  be  apparent  from  the  results. 
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Major  Findings; 

A  number  of  observations  have  been  made.  They  can  be  summarized  as 
follows : 

Interferon,  at  levels  ten  times  that  needed  to  exert  strong  anti- 
viral action  does  not  interfere  with  growth  of  CEF  cells  during  the 
incubation  periods  studied  here,  nor  with  DNA  or  protein  synthesis.  These 
levels  of  interferon  exerted  stimulation  of  the  uptaJse  of  H3-uridine  into 
CEF  cells  when  such  measurement  was  made  shortly  after  exposijre  to  the 
nucleoside,  that  is  when  almost  all  the  radioactivity  would  be  foimd  in 
the  nucleus.  Sometimes  this  stimulation  was  not  found.  When  the  measure- 
ment was  made  2  1/2  hours  after  a  pulse  expos\u'e  to  H^-uridine,  that  is 
when  much  of  the  radioactivity  that  was  originally  in  the  nucleus  would 
have  gone  into  the  cytoplasm,  interferon  exerted  an  inhibitory  action  on 
radioactivity  incorporation. 

Dinitrophenol,  a  known  uncoupler  of  oxidative  phosphorylation,  at 
levels  that  caused  a  slight  inhibitory  action  on  DNA  and  protein  synthesis, 
did  not  cause  inhibition  of  Sindbis  virus  synthesis.  Thus,  a  slight 
uncoupling  of  oxidative  phosphorylation,  probably  even  nuclear,  is  not 
necessarily  capable  of  inhibiting  virus  production.  It  would  appear  from 
this  that  if  interferon  action  is  associated  with  uncoupling  of  nuclear 
oxidative  phosphorylation,  as  tentatively  suggested  by  Isaacs,  it  would 
need  be  on  some  specific  type  or  compartment,  and  not  a  general  or  even 
nuclear  uncoupling. 

In  CEF  cells  infected  with  Sindbis  virus,  interferon  exerted  an 
inhibitory  action  on  uptake  of  uridine  into  phenol-released  RNA,  at  least 
as  early  as  1  hour  and  kO  minutes  after  infection,  both  when  the  measure- 
ment was  made  shortly  after  a  pulse  exposure  and  also  2  3/h   hours  subse- 
quent to  pulse  exposure.  Scherrer  &  Darnell  have  shown,  with  uninfected 
HeLa  cells,  that  a  heavy  RNA  component  is  labelled  in  advance  of  the  bulk 
RNA,  during  periods  of  time  comparable  to  those  we  used  to  obtain  our  data. 
These  authors  also  found  that  the  radioax:tive  uridine  is  transferred  to 
other  cell  components,  such  as  ribosomes.  The  possibility  that  this  heavy 
RNA  contains  messenger  RNA  has  not  been  ruled  out,  but  it  appears  not  to 
be  all  messenger  RNA.  If  one  can  extrapolate  from  normal  HeLa  cells  to 
infected  CEF  cells,  it  would  appear  that  labelling  some  part  of  this  heavy 
RNA  is  inhibited  by  interferon  in  infected  CEF  cells.  The  transfer  of 
label  from  this  material,  probably  nuclear  in  origin  as  judged  from  radio- 
autograms,  to  the  other  RNA  fractions  of  the  cell  is  inhibited  by  inter- 
feron on  both  infected  and  uninfected  cells. 

Data  obtained  from  actinomyc in- inhibited  cultiires  indicates  that 
at  2  hours,  and  even  at  3  hours  after  infection,  the  amount  of  viral  RNA 
synthesized  is  not  enough  to  be  detected  by  radioactivity  measurements. 
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This  is  in  accord  with  the  grovth  curve  of  Sindbis  virus  since  less  than 
1^  of  the  virus  is  made  by  3  hours.  It  is  reasonable  to  feel,  therefore, 
that  the  repression  of  RNA  at  early  times  is  not  attributable  to  an 
iriiibition  of  incorporation  of  radioactivity  into  viral  RNA,  but  rather 
reflects  an  effect  on  some  other  phase  of  RNA  metabolism.  The  RNA,  the 
turnover  or  synthesis  of  which  is  being  inhibited  by  interferon,  could  be 
either  a  new  RNA  which  fimctions  in  the  synthesis  of  some  protein  needed 
for  virus  synthesis,  a  normal  RNA  involved  in  some  way  in  virus  replication, 
or  a  normal  RNA  which  for  some  reason  is  more  sensitive  to  interferon  in 
infected  cells  than  in  uninfected  ones.  Some  preliminary  data  suggest  that 
higher  levels  of  interferon  may  indeed  inhibit  some  early  phases  of  RNA 
metabolism  in  uninfected  cells. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute; 

The  data  to  date  indicate  a  possible  means  to  approach  the  early 
events  in  virus  synthesis  that  all  workers  have  felt  exist  but  have  had 
trouble  detecting.  An  understanding  of  some  of  the  biochemistry  of  the 
cells '  defense  mechanisms  to  virus  infection  conceivably  could  open  a  way 
to  augment  this  defense  by  chemotherapeutic  means. 

Proposed  Course  of  the  Project; 

We  hope  to  be  able  to  analyze  more  completely  the  nature  of  the  RNA 
inhibition  Induced  by  interferon.  The  use  of  supplementary  inhibitors  will 
probably  be  indicated. 
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Project  Title:  Relationship  of  Ribosomes  to  Viral  Synthesis 

Principal  Investigator:  Dr.  Frank  M.  DeFilippes 

Other  Investigators:  None 

Cooperating  Units:  None 

Man  Years: 

Total:  2  9/l2 

Professional:  1 

Other:  1  9/12 

Project  Description: 

Objectives: 

To  find  the  changes  in  the  pattern  of  RNA  synthesis  of  tissue 
culture  cells  infected  with  an  RNA  virus  and  in  particular  changes  in 
nuclear  and  ribosomal  RNA  synthesis. 

Methods  Employed: 

HeLa  cells  are  grown  in  radioactive  medium  at  different  temperatures, 
cell  concentrations  and  in  the  presence  of  various  drugs.  The  total  RNA 
of  the  cell  is  extracted  under  conditions  minimizing  nuclease  degradation 
and  layered  on  top  of  a  sucrose  gradient  prepared  in  Spinco  Model  L  SW  25 
centrifuge  tube  and  then  centrifuged  for  8  or  9  hours  at  2U,000  RPM.  The 
tube  is  then  punctured  and  drops  are  collected  and  measured  for  optical 
density  at  260O  A  and  also  for  radioactivity.  The  same  type  of  experiment 
is  done  with  poliovirus  infected  cells. 

Cell  contents  are  also  analyzed  by  lysing  the  cells  with  various 
detergents  and  spinning  the  lysate  in  a  CsCl  equilibrium  density  gradient. 
The  bands  of  material  thus  revealed  are  analyzed  for  RNA,  protein  and 
radioactivity. 

Part  B  included:  No 
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Major  Findings; 

When  tritium  labeled  uridine  or  guanosine  is  used  as  a  radioactive 
precursor  of  HeLa  cell  RNA  for  cells  growing  in  suspension  culture,  the 
radioactivity  is  distributed  among  different  size  RNA  polymers  according 
to  the  exposure  schedule  of  the  cells.  For  rapidly  growing  cells  a  short 
pulse  of  label  of  one  hour  or  less  results  in  the  appearance  of  a  radio- 
activity pattern  which  is  not  coincident  with  the  optical  density  pattern 
of  the  total  cell  RNA.  These  patterns  are  revealed  by  the  sucrose  gradient 
centrifugation  which  segregates  molecules  mainly  on  the  basis  of  mass. 
Short  isotope  exposure  produces  labeling  of  RNA's  which  are  both  larger 
and  smaller  than  the  two  principal  RNA  polymer  sizes  found  in  HeLa  cells, 
the  larger  of  which  is  probably  associated  with  the  ribosomal  particles 
involved  in  protein  synthesis. 

Prolonged  exposure  to  isotope  gradually  labels  the  RNA  of  the 
optical  density  peaks.  Usually  the  lighter  optical  density  peak  shows 
a  coincident  labeling  pattern  before  the  heavier  and  queintitatively 
larger  peak.  This  is  due  to  continued  labeling  of  the  material  which 
is  seen  in  pulse  experiments. 

When  poliovirus  infected  cells  are  studied  by  sucrose  gradients 
it  is  fOTjnd  that  the  poliovirus  RNA  sediments  faster  (i.e.,  it  is  heavier) 
thsui  the  optical  density  peaks  of  the  normal  cell.  If  the  cells  are 
examined  6  to  8  hours  after  infection  one  sees  a  single  peak  of  radio- 
active label  which  is  located  on  the  light  side  of  the  pulse  labeled 
material  of  uninfected  cells.  The  distribution  of  counts  in  this  peak 
region  however  appears  to  be  broader  than  the  distribution  seen  in  the 
two  radioactive  peaks  usually  seen  in  the  pulse  labeling  experiments. 

If  the  cells  are  grown  in  the  presence  of  the  drug  Actinomycin  D. 
the  incorporation  of  labeled  uridine  and  guanosine  into  host  cell  RNA 
is  greatly  diminished.  Viral  RNA  however  seems  to  be  produced  in  the 
usual  amount  if  the  drug  is  used  at  concentrations  near  1.0  ug/ml. 

Preliminary  experiments  indicate  that  in  infected  cells  more  viral 
RNA  of  the  proper  size  to  be  incorporated  into  virus  is  produced  than  is 
actually  incorporated  into  mature  virus  particles.  This  may  indicate 
that  breakdown  of  the  normal  protein  synthesizing  capacity  of  the  cell 
is  responsible  for  the  termination  of  virus  production. 

When  crude  cell  extracts  are  spun  in  a  CsCl  equilibrium  density 
gradient  two  fairly  well  defined  bands  are  usually  seen  along  with  a  less 
dense  more  diffuse  band.  Both  of  the  more  dense  bands  appear  to  have  RNA 
and  protein  and  it  may  be  that  both  contain  ribosomal  particles  which 
have  been  segregated  into  two  bands  due  to  the  experimental  conditions 
since  earlier  experiments  have  indicated  the  great  bulk  of  the  ribosomal 
particles  are  similar  after  appropriate  piorification  procedures  have  been 
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undertaken.  The  banded  material  has  densities  in  the  general  region  in 
which  infective  poliovirus  bands. 

Preliminary  experiments  with  nuclei  isolated  under  isotonic 
conditions  using  detergents  indicate  that  the  pulse  labeled  material 
seen  in  a  sucrose  gradient  is  associated  with  the  nucleus.  The  possi- 
bility of  nuclei  being  contaminated  with  cytoplasmic  material  remains 
high  however,  ajid  isolation  procedures  which  insure  the  preparation  of 
even  "cleaner"  nuclei  are  being  devised. 

Significance  to  Bio-medical  Research  eind  the  Program  of  the  Institute; 

The  program  is  designed  to  lead  to  a  general  picture  of  the 
synthesis  of  an  animal  virus  by  following  events  at  a  molecular  level. 
It  is  hoped  that  the  key  steps  involved  in  the  conversion  of  the  cellular 
machinery  from  normal  metabolic  activity  to  a  virus  producing  system  will 
be  elucidated.  Interference  with  these  key  steps  may  lead  to  new  and 
general  methods  of  arresting  viral  disease. 

Proposed  Course  of  the  Project;       ' 

The  total  RNA  of  the  cell  will  be  extracted  and  an  attempt  will  be 
made  to  separate  the  RNA  of  the  particular  parts  of  the  cell  directly  from 
the  total  extract.  A  method  has  already  been  devised  to  separate  the 
cytoplasmic  and  nuclear  RNA  of  HeLa  cells,  and  I  will  attempt  to  fraction- 
ate these  RNA  materials  even  further.  Resolution  of  nuclear  RNA  into 
chromatin  and  nucleolar  material  will  be  attempted,  using  ion  exchange 
resins,  molecular  sieves,  sucrose  and  cesium  chloride  density  gradients. 
In  particular  I  plan  to  use  Hershey  type  albumin  columns  to  complement  the 
sucrose  gradient  work.  I  suspect  that  the  large  size  and  near  comple- 
mentary base  pairing  of  the  pulse  labeled  RNA  is  due  to  extensive  hydrogen 
bonding  of  this  material  and  various  agents  -vriiich  break  hydrogen  bonded 
structures  will  be  used  to  test  this  hypothesis. 

The  time  course  of  ribosomal  RNA  synthesis  and  the  actual  source 
of  the  RNA  found  in  completed  ribosomal  particles  will  be  investigated. 
In  particular  I  would  like  to  devise  a  rather  simple  method  of  isolating 
these  particles  since  in  the  past  their  isolation  and  purification  has 
been  a  wearisome  and  laborious  task. 

Finally  I  would  like  to  elucidate  the  role  of  messenger  RNA  (i.e., 
RNA  with  a  DNA-like  base  composition  which  can  be  used  to  stimulate  specific 
protein  synthesis  in  a  cell-free  system)  in  a  mammaliEin  system.  In 
particular  I  am  interested  in  its  role  related  to  ribosomal  RNA  which  in 
itself  may  have  some  messenger  charax^teristic.  If  so,  this  would  imply 
a  major  difference  between  a  mammalian  and  a  ba.cterial  cell. 
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Project  Title:  Biology  of  Mitochondria:  The  Relation  between 
Mitochondria  and  Endogenous  and  Viral  Diseases. 
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Project  Description: 

Objectives; 

To  define  the  biological  characteristics  of  normal  mitochondria, 
and  to  investigate  the  relationship  between  mitochondria  and  virus 
replication. 

Methods  Employed: 

The  methods  encompass  the  application  of  the  finding  that  antibiotics 
of  the  tetracycline  group,  and  atabrine,  are  selectively  taken  up  by  mito- 
chondria and  their  derivatives,  as  demonstrated  by  their  fluorescence,  thus 
allowing  observation  of  early  changes,  following  infection  of  living  cells 
in  tissue  culture.  They  also  include  Warburg  metabolic  techniques,  enzyme 
analysis  by  biochemical  and  electrophoresis  techniques,  determination  of 
oxidative  and  glycolytic  phosphorylation,  and  determination  of  nucleoprotein 
content  by  spectrophotometric  and  paper  chromatographic  means. 

The  results  are  applied  to  ±a  vitro  cultivation  of  isolated  mito- 
chondria and  the  cultivation  of  viruses  on  such  cult\xres. 
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Major  Findings; 

A  rapid  technique  for  the  quantitative  determination  of  tetracycline 
at  concentrations  of  10  -  0.1  microgram/ml.  in  biological  samples  was 
worked  out.  This  allowed  the  determination  of  intracellular  and  extra* 
cellular  tetracycline  and  its  distribution  over  various  cell  fractions. 
It  was  shown  that  bacteria  in  various  media  take  up  varying  amounts  of 
tetracycline. 

Intracellular  bacteria,  with  extracellular  concentrations  of  tetra- 
cycline up  to  100  ug/ml.,  take  up  amounts  of  tetracycline  insxif  fie  lent  to 
show  fluorescence,  whereas  extracellular  bacteria  concentrate  tetracycline 
8  -  UO  fold  over  the  concentration  in  the  surrounding  medium.  The  relation 
of  these  findings  to  the  occvirrence  of  the  carrier  state  in  bacterial 
Infections  is  \inder  investigation.  The  new  quantitative  method  also 
allowed  the  measurement  of  tetracycline  in  the  nuclear  cell  fraction,  which 
does  not  fluoresce  in  the  living  cell.  Only  small  amounts  of  the  antibiotic 
were  found  in  this  fraction,  accounted  for  by  cytoplasmic  contamination. 
Manuscripts  on  these  findings  are  in  preparation. 

The  mltochondrial-vlrus  relation  was  investigated  on  the  leictic- 
dehydrogenase  agent  of  mice.  It  was  found  that  this  virtis-llke  agent  is 
associated  in  the  blood  with  at  least  two  enzymes  of  the  citric  acid  cycle 
and  also  two  of  the  glycolytic  enzyme  systems.  These  findings  make  a 
close  relation  between  this  virus- like  entity  and  mitochondria  very  probable. 
A  manuscript  on  these  findings  is  in  preparation. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute; 

The  investigations  on  tetracycline  lead  to  an  understanding  of  the 
fswtors  which  allow  the  development  of  bacterial  carriers  in  spite  of 
antibiotic  therapy. 

The  studies  on  the  lactic  dehydrogenase  factor  might  establish  a 
link  between  mitochondria  and  mitochondria-derived  viruses. 

Proposed  Course  of  the  Project; 

Both  phases  of  this  project  are  pursued  with  the  means  and  help  at 
present  available.  Attempts  are  being  made  to  separate  the  lactic  dehydro- 
genaise  agent  from  the  enzymes  with  which  it  is  associated  and  the  organ 
source  of  these  enzymes  in  the  blood  will  be  sought. 
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Project  Title:  Characterization  of  Mitochondria 

Principal  Investigator:  Jane  L.  Showacre 

Other  Investigators:  Dr.  H.  G.  du  Buy 

Cooperating  Units:  None 
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Total:  10/12 
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Other:  10/12 

Project  Description: 

Objectives; 

To  study  the  morphological  and  metabolic  effects  of  viral  and 
bacterial  pathogens  on  infected  host  cells. 

Methods  Employed: 

Living  cells  were  examined  by  light,  phase  and  fluorescence 
microscopy  following  exposure  to  infectious  agents  (viruses,  bacteria), 
fluorescent  ccmpounds  (tetracycline),  and  other  vital  stains.  Soiirces 
of  cells  were:  primary  and  established  tissue  cell  lines,  normal  and 
neoplastic  tissues  from  animal  organs  and  cultures  of  microorganisms 
(S.  typhosa  and  E.  coli).  Tissue  culture  cells  were  grown  on  coverslips 
and  mounted  either  on  regular  slides  for  fluorescent  studies,  or  in  a 
special  chamber  for  continued  observation  of  living  cells.  Still  and 
cinephotomicrographic  records  were  made. 

Major  Findings: 

The  study  of  the  fluorescence  of  S.  typhosa  following  addition  of 
tetrewiycline,  reported  last  year,  was  greatly  extended.  The  staining  of 
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S.  typhosa  with  tetracycline  at  increasing  concentration  of  the  drug  showed, 
on  further  study,  more  than  two  stages  of  staining.  It  was  shown  that  the 
first  stage  was  not  a  cell  wall  stain,  but  a  peripheral  cytoplasmic  stain. 
It  was  also  shown  that  only  intensive  staining,  either  in  spots  or  total, 
led  to  subsequent  death  of  the  organisms.  Weaker  staining,  either  total 
or  in  spots,  was  correlated  with  bacteriostasis . 

Intracellular  orgsuaisms  showed  only  bacteriostasis,  thus  indicating 
the  possible  cause  of  the  carrier  state  in  many  bacterial  diseases.  This 
problem  is  under  further  study. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute; 

A  better  understanding  of  the  mode  of  action  of  one  broad-spectrum 
antibiotic,  and  its  implication  regarding  the  carrier  state  will  be  of 
help  to  the  proper  application  of  antibiotics  in  human  diseases. 

Proposed  Course  of  the  Project; 

Discontinued  because  Jane  L.  Showacre  resigned  in  order  to  obtain 
a  Ph.D.  degree  elsewhere.  The  study  will  be  finished  \xnder  project  86. 
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Project  Title:   The  Mechanism  of  Production  of  Poliovirus  in 
Cultured  Mammalian  Cells 

Principal  Investigator:   Dr.  Leon  Levintow 

Other  Investigators:   Dr.  M.  D.  Scharff,  Mrs.  Marilyn  M.  Thoren, 

Mr.  J.  Leonard  Hooper,  Mrs.  Norma  E.  McElvain 
and  Mr.  A.  E.  Freeman 

Cooperating  Units:   None 
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Project  Description: 

Objective;   To  define  in  chemical  terms  the  manner  in  which  an 
infecting  poliovirus  particle  enters  the  host  cell  and  initiates  the 
series  of  events  leading  to  the  production  of  viral  progeny,  and  to 
elucidate  the  steps  of  the  process  of  replication. 

Methods  Employed;   The  course  and  characteristics  of  virus  synthesis 
in  an  infected  culture  are  followed  by  numerous  techniques,  including 
plaque  assays  for  infectious  virus  and  infectious  RNA,  quantitative 
determination  of  the  specific  virus  antigens  by  newly  developed  methods 
(see  below),  isolation  and  physiochemical  characterization  of  purified 
virus,  and  methods  based  on  selective  effects  of  inhibitory  drugs. 

Major  Findings;   It  has  previously  been  shown  that  the  processes  of 
poliovirus  protein  and  RNA  synthesis  are  closely  coordinated  in  time  in 
the  infected  cell  and  that  neither  is  synthesized  in  detectable  amounts 
until  shortly  before  the  onset  of  virus  maturation.   The  view  that  the 
two  processes  are  necessarily  functionally  interdependent  has  received 
strong  support  from  the  finding  that  at  least  two  agents  which  prevent 
the  synthesis  of  functional  viral  protein  also  inhibit  the  synthesis  of 
all  virus-directed  RNA,  and  even  interrupt  the  latter  at  any  point  in 
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the  maturation  cycle.   Study  of  poliovirus  multiplication  has  been 
greatly  facilitated  by  the  development  of  two  sensitive  quantitative 
immunological  tests  for  viral  antigens.  A  hitherto  undescribed  antigen, 
characteristic  of  dissociated  viral  subunits  and  unrelated  to  the  intact 
particle,  has  been  studied.  These  techniques  have  also  permitted  new 
approaches  to  the  problem  of  the  physico-chemical  characterization  of 
the  ultimate  chemical  subunlt  of  the  viral  coat. 

Significance  to  the  Program  of  the  Institute;   Study  of  virus 
replication  not  only  affords  insights  into  the  pathogenesis  of  viral 
disease,  both  at  the  cellular  and  whole  animal  level,  but  provides  a 
useful  model  of  a  rapidly  reproducing  biological  unit  at  the  cellular 
and  subcellular  level.   Investigation  of  the  mode  of  action  of  inhibitors 
of  viral  multiplication  in  vitro  may  suggest  approaches  to  chemotherapy 
of  viral  disease.   Finally,  elucidation  of  the  antigenic  properties  of 
the  virus  protein  has  implications  with  respect  to  the  production  of 
effective  vaccines. 

Proposed  Course  of  the  Project; 

1.  Investigation  of  the  interrelationship  between  virus  protein 
and  virus  RNA  synthesis  will  be  continued,  with  the  hope  of  further 
illuminating  the  mechanism  of  viral  replication,  as  well  as  broader 
biochemical  questions. 

2.  Further  insights  into  the  structure  of  the  virus  particle 
will  be  sought  by  characterization  of  the  polypeptide  chain  (or  chains) 
which  constitute  the  ultimate  chemical  subunits  of  the  protein. 

3.  The  role  of  sulfhydryl  groups  in  the  structure  and  function  of 
the  virus  is  under  investigation. 
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Part  B    Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 

Levintow,  L.,  and  Eagle,  H.   The  Technique  of  Mammalian  Cell 
Culture.  Methods  in  Enzymology,  Kaplan  and  Colowick,  eds.. 
Vol.  5,  Academic  Press,  N.  Y.,  p.  77-89. 

Levintow,  L.,  Thoren,  M. ,  Darnell,  J.  E.,  and  Hooper,  J.  L. 
Effect  of  p-Fluorophenylalanlne  of  the  Replication  of 
Poliovirus.  Virology  16:  220-229  (1962). 

Eagle,  H.,  and  Levintow,  L.   The  Metabolic  Characteristics  of 
Serially  Propagated  Cells,  with  Special  Reference  to  Amino  Acid 
and  Protein  Metabolism.  The  Biology  of  Cells  and  Tissues  in 
Culture,  Wlllmer,  ed.,  Academic  Press,  London,  in  press. 

Scharff,  M.,  and  Levintow,  L.   Quantitative  Study  of  the 
Formation  of  Poliovirus  Antigens  in  Infected  HeLa  Cells. 
Virology,  in  press. 

Honors  and  Awards  relating  to  this  project:   None 
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Project  Title:  Mechanisms  of  Drug  Resistance  In  Cultured 
Mammalian  Cells 
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Project  Description: 

Objective;   To  study  the  biochemical  basis  for  the  development  of 
resistance  to  2-deoxy-D-glucose,  a  glucose  analogue,  in  a  strain  of 
cultured  human  cells;  to  study  the  effects  of  certain  steroid  hormones 
on  drug  resistance;  to  study  the  genetics  of  drug  resistance;  and  to 
investigate  the  glucose  transport  system  in  the  drug  resistant  strain. 

Methods  Employed:   The  methods  and  procedures  employed  in  this 
study  have  been  described  in  detail  in  previous  publications  relating 
to  this  project. 

Major  Findings; 

1.   Biochemical  Basis  of  Resistance;   Previous  studies  have 
indicated  that  resistance  to  2-deoxy-D-glucose  (2DG)  is  associated 
with  an  altered  hexose  transport  system  and  to  the  presence  of  a 
hexoklnase  inhibitor.   Resistant  cells  were  also  distinguished  by  a 
level  of  alkaline  phosphatase  activity  which  was  10  to  20  fold  higher 
than  sensitive  cells.   Enzyme  fractionation  studies  suggest  that  the 
hexoklnase  inhibitor  and  alkaline  phosphatase  are  the  same  protein  and 
this  enzyme  functions  to  reduce  the  level  of  metabolic  inhibitor, 
2-deoxyglucose-6-phosphate,  in  the  cell.  A  paradoxical  finding  is 
that  certain  cell  lines  with  high  constitutive  levels  of  alkaline 
phosphatase  are  not  resistant  to  2DG. 
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2.  Effects  of  Steroid  Hormones  on  Drug  Resistance;   It  has  been 
found  that  when  the  parent  HeLa  cell  strain,  from  which  the  2DG 
resistant  cell  strain  was  derived,  is  grown  in  the  presence  of  pred- 
nisolone for  3  days  prior  to  the  exposure  to  growth  inhibitory 
concentrations  of  2DG,  it  will  survive.   The  presence  of  prednisolone 
in  the  medium  is  essential  for  continued  growth  in  the  presence  of 
2DG. 

3.  Genetics  of  Drug  Resistance;   Thus  far,  all  attempts  to 
transform  2DG  sensitive  cell  line  to  2DG  resistance  with  DNA  from  the 
resistant  cell  strains  have  been  unsuccessful. 

Significance  to  the  Program  of  the  Institute;   The  development  of 
drug  resistance  is  a  serious  problem  in  the  therapy  of  infectious  as 
well  as  neoplastic  diseases.   An  understanding  of  the  nature  and 
mechanisms  of  the  biochemical  changes  involved  in  drug  resistance  and 
the  interrelationship  of  certain  hormones  in  drug  resistance  are  of 
fundamental  nature  in  areas  of  chemotherapy,  enzymology,  and  bio- 
chemical genetics. 

Proposed  Course  of  Project; 

1.  To  further  explore  the  interrelationship  between  levels  of 
alkaline  phosphatase  and  resistance  to  2DG.   In  addition,  to  study  the 
physico-chemical  properties  of  the  alkaline  phosphate  enzymes  derived 
from  sensitive  and  resistant  HeLa  cell  lines  along  with  the  enzyme 
from  sensitive  cell  lines  with  high  levels  of  alkaline  phosphatase 
activity. 

2.  Since  steroid  hormones  exert  a  variety  of  effects  on  mammalian 
metabolism,  to  study  the  mechanism  of  the  prednisolone  effect  on  induced 
resistance  to  2DG. 

3.  To  continue  attempts  to  transform  drug  sensitive  cells  to  drug 
resistance  under  a  variety  of  environmental  conditions. 

4.  To  study  the  carbohydrate  transport  systems  in  2DG  sensitive 
and  resistant  cell  lines  and  the  effect  of  gluco-corticoid  hormones 
on  them. 
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Part  B    Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 

Barban,  S.   Studies  on  the  Mechanism  of  Resistance  to 
2-Deoxyglucose  in  Mammalian  Cell  Cultures.   J.  Biol.  Chem. 
237;  291-295,  1962. 

Barban,  S.   Induced  Resistance  to  2-deoxy-D-glucose  in 
Cell  Cultures.   Biochim.  et  Biophys.  Acta,  in  press. 

Honors  and  Awards  relating  to  this  project:  None 


Serial  No.  NIAID-89 

1.  Biology  of  Viruses 

2.  Biophysical  &  Biochemical 

3.  Bethesda,  Maryland 


PHS-NIH 

Individual  Project  Report 

Calendar  Year  I962 


Part  A. 

Project  Title:  Kinetics  and  Sites  of  Coxsackie  Virus  Multiplication 

Principal  Investigator:  Dr.  C.  F.  T.  Mattern 

Other  Investigators:   Lotta  Chi 

Wendell  Daniel 

Cooperating  Units:  None 

Man  Years: 

Total:  2  2/l2 

Professional:  6/12 

Other:  1  8/12 

Project  Description: 

Objectives; 

To  establish  the  intracellular  site  or  sites  and  mechanism  of 
viral  RNA  and  protein  synthesis. 

Methods  Employed: 

Two  phases  of  this  work  have  been  completed  euid  recently  published. 
They  were  investigations  on  the  distribution  of  mature  Coxsackie  A  9  virus 
and  infectious  RNA  in  "nuclear"  and  "cytoplasmic"  portions  of  fractionated 
monkey  kidney  cells  and  observations  of  fluorescent  antibody  localization, 
both  studies  covering  various  time  intervals  after  infection. 

A  third  approach  to  be  continued  is  that  of  high  resolution  electron 
microscopy  of  thin  sections  of  infected  and  normal  cells.  A  variety  of 
staining  procedures  have  been  utilized  and  the  ferritin  antibody  technique 
is  currently  being  applied. 

A  fourth  phase  involves  fractionation  of  cells  early  in  infection 
and  isolation  of  a  viral  precursor  for  further  study. 


Part  B  included:  Yes 
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Major  Findings; 

1.  The  major  findings  of  the  first  two  phases  of  this  work  have 
been  published  (Virology  18:  257-265,  1962) . 

2.  Electron  microscopic  observations  of  infected  cells  have,  to 
date,  been  limited  to  the  finding  of  cytoplasmic  virus  crystals  late 

(16  hours)  in  the  infectious  process.  No  significant  findings  have  been 
made  during  the  more  interesting  early  stages  of  infection  (less  than 
8  hours ) . 

3.  Preliminary  experiments  indicate  that  we  have  been  able  to 
separate  viral  precursor  from  matxH-e  virus  by  differential  centr  if  ligation 
of  homogenates  of  cells  harvested  5  hours  after  infection. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute; 

This  study  is  intended  to  contribute  to  our  knowledge  of  the  nature 
of  the  processes  by  which  viruses  multiply,  the  ultimate  goal  of  which  is 
to  find  rational  means  of  controlling  virus  infections. 

Additionally,  it  is  hoped  that  application  of  similar  techniques 
to  the  problem  of  virus  induction  of  tumors  may  contribute  to  the  control 
of  these  virus-induced  diseases. 

Proposed  Course  of  the  Project; 

Continued  effort  to  devise  new  techniques  and  to  apply  known  ones 
to  the  problem  of  direct  observation  of  virus  multiplication  with  the 
electron  microscope. 

Continued  efforts  to  isolate  larger  quantities  of  virus  "precin*sors' 
for  physical,  chemical  and  biological  study. 
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Part  B.  Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 

Mattern,  Carl  F.  T.  and  Chi,  Lotta  Li.  Studies  on  the  Sites 
and  Kinetics  of  Coxsackie  A9  Virus  Multiplication  in  the 
Monkey  Kidney  Cell.  Virology  18:  257-265,  1962. 


Honors  and  Awards  relating  to  this  project: 
None 


r-  -. 


Serial  No.  NIAID-89A 
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Calendar  Year  I962 


Part  A. 


Project  Title:  Biological  Ultras true ture,  Virus  and  Cell 

Principal  Investigator:  Dr.  Carl  F.  T.  Mattern 

Other  Investigators:  Lotta  Chi 

Wendell  Daniel 

Cooperating  Units:  None 


Man  Years: 

Total: 

1  11/12 

Professional: 

6/12 

Other: 

1  5/12 

Project  Description: 
Objectives : 

To  elucidate  the  ultrastructure  of  viruses  and  their  host  cells. 
Methods  Employed; 

1.  High  resolution  electron  microscopy  eniploying  a  variety  of 
techniques  including  conventional  metal  shadowing,  negative  staining, 
positive  staining  and  new  methods  of  controlled  metal  shadowing. 

2.  X-ray  diffraction.  Hypothetical  models  of  virus  eire  con- 
structed and  theoretical  X-ray  diffraction  patterns  calculated  and 
compared  with  X-ray  patterns  obtained  by  other  investigators.  Arrange- 
ments have  been  made  to  obtain  X-ray  pictures  of  virus  crystals  where 
such  are  not  available. 

3.  Analytical  ultracentrifugation  is  used  to  determine  the  size 
of  various  virus  components. 

h.     Chemical  analyses  are  performed  including  nucleic  acid  base 
composition.  Amino  acid  composition  will  be  determined. 

Part  B  included:         Yes 
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Major  Findings; 

1.  Coxsackie  virus  has  been  observed  to  contain  subunits,  probably 
32  or  h2   in  number. 

2.  The  published  interpretation  of  electron  micrographs  of 
negatively  stained  polyoma,  papilloma  and  SV^j^q  viruses  has  been  questioned 
(Science  137:  6l2,  I962) .  These  viruses  have  been  interpreted  by  others 
as  having  k-2   sub\inits.  However,  for  several  reasons  it  seemed  probable 
that  they  contained  more  than  k2   subimits,  possibly  92.  Electron  micro- 
graphs taJcen  in  this  laboratory  have  demonstrated  that  SVj^q  and  polyoma 
viruses  have  more  than  U2  subunits,  in  all  probability  92  (^submitted  to 
Science) . 

3.  Investigations  (collaborating  vith  Drs.  W.  P.  Rove  and  A.  C. 
Allison)  on  K  virus  have  shown  that  this  presumably  non-oncogenic  virus 
is  indistinguishable  chemically  euid  structurally  from  the  above  tumor 
viruses  (submitted  to  Virology). 

k.     In  the  coijrse  of  investigating  virus  reproduction  within  cells, 
observations  have  been  made  of  what  appears  to  be  cell  ultrastructure 
both  in  normal  and  infected  cells.  The  cell  wall,  mitochondria,  the 
nuclear  membrane,  and  the  membranes  of  various  vesicles  appear  to  be 
composed  of  discrete  small  globular  protein  units  not  unlike  the  current 
concept  of  viral  "capsid"  structure.  These  observations  require 
confirmation  by  other  procedures. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute; 

This  project  is  an  effort  to  elucidate  the  three  dimensional 
structm*e  of  animal  viruses,  their  subunit  orientation,  subunit  substructure 
and  configuration  of  RNA  within  the  virus.  Additionally,  it  is  hoped  that 
information  on  cell  structure  will  lead  to  a  better  understanding  of  the 
complex  events  constituting  the  virus-host  interrelations. 

Proposed  Course  of  the  Project; 

Continued  investigations  on  the  structinre  and  chemical  composites 
of  mature  virus,  precursor,  top  component,  and  phenol  extractable  RNA. 
Application  of  various  electron  microscopic  staining  techniques  to  elucidate 
those  structural  features  of  virus  and  of  normal  and  infected  cells  which 
are  within  the  theoretical  limits  of  resolution  of  the  electron  microscope. 


Serial  No.  NIAID-89A 

PHS-NIH 

Individual  Project  Report 

Calendar  Year  1962 

Part  B.  Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 

Mattern,  Carl  F.  T.  Electron  Microscopic  Observations  of  Tobacco 
Mosaic  Virus  Structure.  Virology  1?:  76-83,  1962. 

Mattern,  Carl  F.  T.  Some  Physical  and  Chemical  Properties  of 
Coxsackie  Viruses  A9  and  AlO.  Virology  1?:  520-532,  1962. 

Mattern,  Carl  F.  T.  Polyoma  and  Papilloma  Viruses:  Do  they  have 
k2  or  92  subunits?  Science  137:  612-613,  1962. 


Honors  and  Awards  relating  to  this  project: 
None 
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Part  A. 


Project  Title:  Uranium  Labeling  of  Nucleic  Acids 
Principal  Investigator:  Dr.  Arthur  G.  Malmon 
Other  Investigators:  Barbara  Corcoran 
Cooperating  Units:  None 


Man  Years: 

Total: 

10/12 

Professional: 

5/12 

Other : 

5/12 

Project  Description: 

Objectives: 

To  attach  uranium  to  specific  sites  of  a  nucleic  acid  molecule. 

Methods  Employed: 

Solutions  of  uranyl  acetate  and  nucleic  acid  are  mixed  together 
under  conditions  of  varied  concentrations,  ionic  strength,  pH,  and  ion 
species.  The  nucleic  acid  may  chemically  bind  the  uranyl  ions,  and  this 
complex  is  removed  from  the  solution  by  ultracentrifugation  or  dialysis. 
The  kinetics  of  the  reaction  are  studied  by  further  ultracentrifugation 
or  dialysis  using  analytical  ultracentrifugation,  spectrophotometry, 
alpha  particle  counting,  and  specific  chemical  reactions  to  assay  the 
nucleic  acid  and  uranium. 

Major  Findings; 

Uranyl  ion  binds  readily  and  firmly  to  DNA  and  polyadenylic  acid 
in  the  ratio  of  approximately  one  uranium  per  nucleotide  in  0.01  M  Nacl 
at  pH  5-6. 


Part  B  included:  No 
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Significance  to  Blo-medlcal  Research  and  the  Program  of  the  Institute: 

Labeling  vith  urEinium  regions  of  specific  genetic  characteristics 
in  a  nucleic  acid  molecule  offers  a  different  approach  to  study  of  the 
genetic  code. 

Proposed  Course  of  the  Project; 

It  is  hoped  that  a  uraniiim  labeled  oligonucleotide  can  be  hydrogen 
bonded  to  a  region  of  complementary  sequence  of  a  single  strajid  nucleic 
acid,  thus  putting  the  uranium  in  a  specific  location.  Before  this  is 
attempted,  the  kinetics  of  the  hydrogen  bonding  between  polyadenylic  acid 
complexed  with  uranium,  and  polyuridylic  acid  will  be  studied. 
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Part  A. 


Project  Title:  Electron  Microscopy  of  Fission  Fragment  Tracks 
Principal  Investigator:  Dr.  Arthur  G.  Malmon 
Other  Investigators:  None 
Cooperating  Units:  None 


Man  Years: 

Total: 

11/12 

Professional: 

5/12 

Other: 

6/12 

Project  Description: 

Objectives: 

To  use  fission  freigment  tracks  as  tracers  for  the  localization  of 
\iranium  in  biological  materials  observed  in  the  electron  microscope. 

Methods  Employed: 

Fissionable  ursuiium  complexed  with  nucleic  acids  or  viruses  is 
deposited  on  electron  microscope  grids  covered  with  a  thin  film  of 
material  which  will  register  the  tracks  of  the  fission  fragment  recoil. 
The  samples  are  then  placed  in  a  nuclear  reeictor  to  induce  uranium  fission 
through  exposure  to  thermal  neutrons.  Examination  of  these  samples  in 
the  electron  microscope  reveals  the  feasibility,  applicability,  optimum 
conditions,  and  possible  resolution  of  the  use  of  uranium  as  a  biological 
tracer.  In  addition,  the  physical  mechemism  of  track  production  is  studied. 

Major  Findings: 

Chromium  and  silicon  monoxide  are  suitable  materials  for  the 
registration  of  fission  fragment  tracks.  The  chromium  may  be  deposited 
on  the  sample  in  the  manner  and  amount  ordinarily  used  for  shadowing 


Part  B  included:  No 
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electron  microscope  specimens,  and  clearly  visible  fission  fragment  tracks 
approximately  100  R  wide  are  observed.  Damage  to  the  supporting  film  and 
biological  specimens  (viruses  and  nucleic  acids)  appear  negligible  in 
sanroles  which  have  been  irradiated  to  a  thermal  neutron  flux  of  about 
10-'-°/cm2  (2  weeks  in  the  reactor).  Preservation  of  details  in  the  sample 
of  at  least  50  S  is  observed.  A  single  fission  fragment  can  apparently 
produce  regions  of  increased  or  decreased  electron  scattering  power  along 
its  path. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute: 

If  uranium  (or  other  fissionable  atoms)  can  be  incorporated  into 
specific  sites  of  biological  systems,  its  location  can  be  established  in 
a  manner  analogous  to  conventional  autoradiography,  but  with  much  higher 
resolution.  Thus  the  progress  of  a  virus,  or  virus  component,  in  an 
infected  cell  could  be  followed.  Labeling  of  specific  regions  of  nucleic 
acids  offers  the  possibility  of  studying  genetic  properties  on  a  sub- 
molecular  level. 

Proposed  Course  of  the  Project; 

Improvement  of  the  present  technique,  or  trials  with  other  thin 
films,  will  be  undertaken  in  order  to  demonstrate  resolution  of  details 
less  than  25  A  after  extended  neutron  irradiation.  The  possibility  of 
the  detection  of  tracks  in  tissue  sections  will  be  examined.  The 
efficiency  of  track  detection  (fraction  of  nuclear  fissions  observed) 
will  be  meas\u"ed.  The  mechanism  of  track  production,  the  theory  of  which 
is  not  yet  well  established,  will  be  studied  experimentally  and  theoreti- 
cally with  a  view  towards  detecting  nuclear  events  of  atoms  other  than 
uraniijm,  particularly  boron  and  lithium. 
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Part  A. 


Project  Title:  Electron  Microscope  Detection  of  p-decay 

Principal  Investigator:  Dr.  Arthur  G.  Malmon 

Other  Investigators:  None 

Cooperating  Units:  None 

Man  Years: 

Total:  3/12 

Professional:  2/l2 

Other:  l/l2 

Project  Description: 

Objectives; 

To  localize  the  site  of  radioactive  p-decay  in  a  biological 
specimen  with  high  resolution. 

Methods  Employed: 

An  electron  microscope  grid  with  suitable  substrate  is  placed  in 
an  electric  field,  free  electrons  cause  a  dielectric  breakdown  of  the 
surrounding  gas  and  the  resulting  current  flowing  through  the  substrate 
causes  localized  damage.  The  mechanical  and  electrical  parameters  of 
the  system  are  varied  to  study  their  effects  on  the  size  and  nature  of 
the  damage  as  seen  in  the  electron  microscope. 

Major  Findings: 

A  simple  system  with  limited  variables  has  been  constructed  and 
damage  to  thin  films  because  of  the  dielectric  breakdown  has  been  observed. 
However,  the  damage  was  not  of  a  particularly  useful  character.  The 
system  is  serving  as  a  model  for  the  design  of  further  experiments.  The 
feasibility  of  the  method  is  not  yet  established. 

Part  B  included:  No 
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Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute; 

The  method  has  the  same  application  as  conventional  autoradiography, 
but  has  a  potentially  higher  limit  of  resolution. 

Proposed  Course  of  the  Project; 

A  more  sophisticated  and  versatile  system  for  generation  of  the 
electric  discharge  is  being  designed.  Conditions  will  be  sought  in  which 
damage  to  the  substrate  is  very  small  and  localization  is  near  the  site 
of  the  p-decay.  In  addition,  other  methods  of  localizing  3-decay  in 
biological  samples  by  electron  microscopy  with  high  resolution  will  be 
studied. 


LABORATORY  OF  TROPICAL  VIROLOGY 
Middle  America  Research  Unit 
Arthropod-Borne  Virus  Section 


Summary 1 

93  -  Studies  on  the  Epidemiology  of  Arbovirus  Infections  5 

94  -  Study  of  Arboviruses  in  Tissue  Culture  10 

95  -  Development  of  Procedures  for  Identification  of 

Arboviruses  and  their  Antibodies  13 

97   -  Studies  on  Newly  Recognized  Groups  of  Arboviruses  17 

99   -  Studies  on  Attraction  and  Feeding  Behavior  of  Biting  and 

Bloodsucking  Arthropods  in  Relation  to  Preventive 

Measures  21 

lOO-A  -  Surveillance  of  Infectious  Disease  Situations  to 

Determine  Investigative  Potential  for  MARU  24 

lOO-B  -  Study  of  Laboratory  Personnel  Given  Attenuated 

Venezuelan  Equine  Encephalitis  Virus  28 

lOO-C  -  Venezuelan  Equine  Encephalomyelitis  in  Panama  31 

100-D  -  Investigations  of  Leptospirosis  in  Panama 35 

lOO-E  -  Vesicular  Stomatitis  Virus  (VSV)  Infections  38 

101-A  -  Investigation  on  the  Ecology  of  Arthropod-borne 

Viruses  40 

101-B  -  An  Appraisal  of  Chiggers  and  other  Acrines  of  the 

American  Tropics  for  Pathogenic  Agents  45 

lOl-C  -  Viral  "Jungle  Fever"  in  U.  S.  Military  Personnel  49 

102-A  -  Intestinal  Viral  Flora  in  Rural  Guatemalan  Children  - 

A  Survey  of  Three  Villages  51 

103-A  -  Investigations  on  New  Field  and  Laboratory  Techniques  ...  54 
103-B  -  Epidemiologic  and  Clinical  Investigations  of  the 

Respiratory  and  Other  Non-Arthropod  Borne  Viruses  in  the 

American  Tropics  56 

104-A  -  Studies  of  Parasitic  Infections  in  Panama  and  Central 

America 60 

105-A  -  Studies  of  Microbial  Diseases  of  Military  Importance  in 

Latin-America  63 

108   -  Studies  of  Histoplasmosis  on  the  Isthmus  of  Panama 67 
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ADMINISTRATIVE  ASPECTS 

The  most  important  events  during  the  year  were  the  May 
and  September  appointments  of  Drs .  Ned  H.  Wiebenga  and  Karl  M. 
Johnson  as  Heads  of  the  Arthropod-borne  Virus  Section  in 
Bethesda  and  Virus  Diseases  Section  in  the  Canal  Zone  respec- 
tively.  This  relieved  Drs.  C.  J.  Gibbs  and  P.  H.  Peralta  of 
the  administrative  responsibilities  of  Acting  Section  Heads 
and  resulted  in  some  natural  reorientation  of  the  research 
program. 

Organization .   The  general  organization  of  the  laboratory 
remained  the  same  during  the  year:   Office  of  the  Chief  and 
Arthropod -borne  Virus  Section  (ABVS)  in  Bethesda;  Office  of  the 
Director  (also  Assistant  Chief  of  the  Laboratory) ,  Virus  Diseases 
Section  (VDS)  and  Epidemiology  Section  of  Middle  America  Research 
Unit  (MARU)  in  the  Canal  Zone.   The  composition  of  the  Epidemi- 
ology Section  changed  with  the  departure  of  Drs.  J.  M.  Brennan 
and  C.  E.  Yunker  for  Rocky  Mountain  Laboratory  and  reassignment 
of  their  technicians  to  Drs.  Beye  and  Mackenzie.   The  Mycotic 
and  Bacterial  Disease  Section,  which  is  also  Medical  Research 
Unit  of  the  R&D  Command  U.  S.  Army,  /USAMRU (Panama) /  is  under 
the  Director,  MARU;  hence  the  administrative  and  research 
program  policies  are  coordinated  with  LTV/NIAID  locally  and 
between  LTV  and  Division  of  Communicable  Diseases  of  Walter  Reed 
Army  Institute  of  Research. 

Personnel .   During  the  year  there  were  3  additions  to  the 
professional  staff  of  the  field  component  of  the  Laboratory: 
Drs.  K.  M.  Johnson,  M.  L.  Kuns  and  A.  S.  Monto  occupied  the  slots 
made  vacant  by  the  departure  of  Drs.  Shelokov,  Brody  and  Bruckner. 
Twelve  civilian  employees  had  been  promoted  and  16  new  appoint- 
ments to  the  Laboratory  staff  were  made:   13  in  the  Canal  Zone 
and  3  in  Bethesda. 

Renovations .   Continuing  renovation  and  reconstruction 
of  the  MARU  building  have  resulted  in  much  additional  office, 
library,  patient  examination  and  laboratory  areas.   The  MARU 
government  quarters  have  been  completed  and  now  provide  housing 
for  11  laboratory  families.   Only  minor  structural  changes  were 
made  in  the  ABVS /LTV  space  at  NIH:   after  a  year's  delay  the 
isolation  cubicles  were  finally  constructed  on  the  2nd  floor  of 
Building  5. 


RESEARCH  HIGHLIGHTS 

VSV  -  a  new  arbovirus  of  medical  importance.   Repeated 
isolation  of  vesicular  stomatitis  virus,  Indiana  type,  from 
Panamanian  phlebotomus  sandflies  and  the  existence  of  nearby 
endemic  areas  of  human  infection,  supported  by  findings  of  other 
laboratories,  establish  it  as  a  new  arbovirus  of  medical  and  not 
only  veterinary  importance.   Human  disease  in  one  of  its  forms 
was  illustrated  by  a  MARU  staff  member  hospitalized  with  a 
febrile  illness  (laboratory  infection) . 

Sandfly  fever  in  the  New  World?   Although  our  phlebotomus 
sandfly  virus  isolates  are  not  related  to  either  Sicilian  or 
Naples  types  of  sandfly  fever,  a  virus  (JW-10) ,  isolated  from 
the  blood  of  a  Nicaraguan  patient  with  febrile  illness  in 
Panama,  is  a  member  of  the  New  World  Naples-like  complex  of 
viruses;  besides  the  Naples  virus  prototype  (Sabin)  and  our 
agent,  the  complex  includes  a  virus  active  in  the  Belem,  Brazil 
area  (Dr.  R.  Shope) .   With  the  demonstration  of  common  anti- 
bodies against  JW-10,  these  findings  assume  potential  public 
health  importance. 

A  new  phlebotomus  virus,  repeatedly  recovered  during  the 

3  years  of  the  Bocas  del  Toro  project  (4  strains  from  MARU  and 

4  from  GML) ,  was  found  to  be  related  to  a  Brazilian  (Belem) 
animal  virus  isolate,   but  not  to  Naples  or  Sicilian  sandfly 
fever  viruses.   Its  public  health  significance  is  as  yet  unknown. 

Hemorrhagic  fever  in  Bolivia.   Field  studies  of  an  acute 
febrile  illness  with  hemorrhagic  manifestations  indicate  that 
over  500  endemic  cases  with  high  mortality  have  occurred  in  an 
isolated  area  of  Northeast  Bolivia  during  the  past  three  years. 
The  clinical  picture  resembles  Argentinian  hemorrhagic  fever. 
Extensive  laboratory  studies  to  clarify  the  suspected  viral 
nature  of  the  etiologic  agent  are  in  progress. 

Encephalitis  viruses  in  Panama.   Our  pioneer  studies  on 
the  occurrence  of  EEE  and  VEE  in  Panama  are  beginning  to  clarify 
the  local  epidemiology  and  epizootiology  of  these  virus  infec- 
tions. While  studying  an  outbreak  of  EEE  among  horses,  the 
virus  of  VEE  was  isolated  from  the  blood  of  five  of  ten  febrile 
people  residing  in  the  epizootic  area.   The  still  current 
(December  1962)  outbreaks  of  encephalitis,  both  human  and 
equine,  in  nearby  Caribbean  countries  (Colombia,  Venezuela, 
Cuba  and  Jamaica)  add  particular  urgency  and  importance  to  the 
field  and  laboratory  studies. 

Activity  of  Cache  Valley  virus.   Specific  neutralization 
of  Cache  Valley  virus  by  normal  calf  serum  was  demonstrated  in 
cell  cultures  maintained  with  media  containing  serum  from 
Illinois,  Indiana,  Pennsylvania,  New  York,  New  Jersey  and  Mary- 
land calves.   Significance  of  the  finding  was  corroborated 


by  recent  isolations  of  Cache  Valley  virus  from  U.  S.  and 
Panamanian  mosquitoes-   Apparently  this  member  of  the 
Bunyamwera  group  has  been  active  over  a  large  portion  of  the 
Western  hemisphere. 

Adaptation  of  Bunyamwera  group  viruses  to  TC  system. 
The  8  prototype  members  of  this  group  produced  CPE  in  tubes 
and  plaques  under  agar;  hopefully  this  will  lead  to  plaque 
reduction  test  as  a  practical  serologic  tool  to  investigate 
the  role  of  these  viruses  in  human  and  animal  disease. 

Arbovirus  seroepidemioloqy  of  Puerto  Rico  is  being 
studied  with  over  700  selected  sera  in  collaboration  with  the 
University  of  Maryland  and  University  of  Puerto  Rico  Schools 
of  Medicine.   Preliminary  results  indicate  apparently  common 
group  B  virus  infections,  but  rare  group  A,  C  and  Bunyamwera 
infections.   (Interestingly,  the  responsible  group  A  agent  may 
be  related  to  the  Malayan  virus  AMM  2354) . 

Pathogenic  agents  from  Panamanian  acarina.   Although  no 
viruses  were  isolated  from  mites  in  a  2  year  collaborative 
project  with  RML,  two  virus  strains  of  low  titer  (still  un- 
identified) were  isolated  from  ticks;  rickettsiae  were  isolated 
from  both  ticks  and  intradermal  chiggers  taken  off  Panamanian 
animals.   Of  major  significance  was  the  finding  of  80  species 
of  chiggers,  of  which  only  17  were  known  to  exist  in  Panama 
and  many  were  new  to  science. 


Attenuated  VEE  virus  produced  by  Fort  Detrick  for 
experimental  human  immunization  was  evaluated  at  MARU  under 
field  conditions:   the  frozen  virus  (rather  than  the  lyophilized 
material  of  lower  potency)  produced  reasonable  serologic 
responses,  presumably  indicative  of  some  immunologic  protection, 
and  only  mild  side  reactions  occurred;  its  use  for  the  protection 
of  potentially  exposed  personnel  will  be  continued. 

SLE  virus  in  Panama.   Viruses  isolated  from  a  dove 
(Columbiqallina  talbacote)  and  from  sentinel  mice  exposed  at 
the  same  site  were  related  to  St.  Louis  encephalitis  virus 
(active  during  the  same  months  in  the  Tampa  Bay  area  of  Florida. 

Comparative  attractiveness  of  mice  to  mosquitoes  was  in- 
vestigated by  exposing  young  adult  and  newborn  mice  to  the 
Aedes  aegypti  mosquitoes:   the  newborn  mice  were  less  attractive 
and  the  blood  of  3  to  9  week-old  mice  enhanced  the  production 
of  mosquito  eggs  significantly  more  than  the  bloods  from  mice 
younger  than  five  days . 
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Hyperimmune  ascitic  fluid  production  in  mice  by  virus- 
adjuvant  inoculation  has  yielded  an  excellent  serologic  reagent 
at  MARU  and  ABVS  with  a  variety  of  arboviruses;  the  procedure 
is  being  adopted  as  a  basis  for  commercial  contract  production 
of  the  standard  antibody  reagent  for  national  distribution 
(under  the  auspices  of  the  NIAID  Panel  for  Arboviruses) . 

Polyvalent  grouping  reagents  constitute  a  major  need  of 
arbovirologists  throughout  the  world.   Polyvalent  hyperimmune 
ascitic  fluids  produced  by  repeated  inoculation  of  mice  with 
antigens  and  also  combined  antiserum  pools,  made  by  mixing  two 
or  more  specific  antisera,  have  been  successfully  made  and  used 
with  several  arbovirus  groups .   This  may  serve  as  a  model  for 
standard  reagent  production. 

Microtitrator  technique  (Takatsy)  was  successfully 
adapted  for  routine  use  with  arbovirus  antigens,  resulting  in 
a  saving  of  expensive  reagents  and  greater  adaptability  to 
testing  on  a  large  scale. 

Application  of  new  methods  and  techniques  at  MARU.   With 
the  addition  of  personnel  particularly  skilled  in  the  newer 
respiratory  virus  techniques ,  a  study  of  tropical  respiratory 
virus  infections  is  naturally  emerging;  other  new  laboratory 
tools,  such  as  the  human  diploid  cells,  are  being  utilized  in 
the  tropical  field  laboratory  for  isolation  procedures.   Addition 
of  a  practising  parasitologist  to  MARU  staff  has  resulted  in  a 
collaborative  project  with  GML  on  the  endemic  parasitic  infections 
of  public  health  importance. 

Leptospirosis  in  American  troops  in  Panama.   For  the 
first  time  in  Panama,  leptospirae  have  been  isolated  from 
humans,  small  mammals  and  from  the  contaminated  river  water 
which  served  to  infect  the  troops;  new  serological  groups  and 
types  are  being  designated  for  these  organisms. 

Bats  and  histoplasmosis.   Recovery  of  Histoplasma 
capsu latum  from  livers  and  spleens  of  bats  belonging  to  5 
genera  and  collected  from  widely  separated  harborages,  re- 
emphasized  the  importance  of  the  current  study  on  the  role  of 
the  bat  in  the  ecology  of  histoplasmosis. 

Histoplasmin  skin  test  continues  to  be  a  major  epidemi- 
ologic tool:   conversion  to  positive  of  3/77  men  in  Panama  for 
only  67  days  (as  part  of  Operation  Swampfox  II)  was  thus  de- 
monstrated; the  first  survey  of  the  relatively  isolated  San  Bias 
Archipelago  Indians  disclosed  over-all  positivity  of  50%  among 
1038  persons  tested  (most  reactors  between  11  and  20  years  of 
age)  . 
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Project  Title:   Studies  on  the  epidemiology  of  arbovirus 

infections 

Principal  Investigator:   Dr.  A.  Shelokov 

Other  Investigators:   Dr.  C.  J.  Gibbs  and  Dr.  N.  H.  Wiebenga 

Cooperating  Units:   Middle  America  Research  Unit, 

Canal  Zone 

Department  of  Microbiology,  University 
of  Maryland  School  of  Medicine 

Department  of  Pediatrics,  University 
of  Puerto  Rico  School  of  Medicine 

The  Minneapolis  War  Memorial  Blood  Bank 

Southwest  Blood  Banks,  Inc. 

Man  Years  (Calendar  year  1962) 
Total:  3 

Professional:   1 
Other :  2 

Project  Description: 

Objectives : 

To  elucidate  the  role  of  selected  arboviruses  as 
causes  of  infection  of  hiiman  and  animal  populations  in  the 
Western  hemisphere. 

Part  B  included  -  Yes 


Methods  Employed; 

Whenever  clinical  materials  from  sporadic  cases  or 
from  epidemic  outbreaks  are  available,  virus  isolation 
attempts  are  made;  if  a  viral  agent  is  isolated,  it  is 
related  to  the  illness  by  antibody  studies  on  the  serial 
blood  specimens;  it  is  also  characterized  and  identified. 
The  prevalence  of  specific  antibodies  in  the  population 
to  unusual  or  apparently  important  viruses  is  established. 
Selected  viruses  from  our  Canal  Zone  laboratory  and  outside 
organizations  are  used  in  neutralization,  HI  and  CF  tests 
against  the  representative  sera  from  the  geographic  areas 
of  concern,  to  determine  the  prevalence  or  the  relation  of 
the  infection  to  clinical  disease. 

Major  Findings; 

As  part  of  a  long-term  project,  new  viruses  and 
specific  antisera  have  continued  to  be  added  to  the  lab- 
oratory supply  of  reagents .   Collection  of  field  specimens 
has  also  continued.   Activity  within  specific  sub-projects 
has  varied  considerably. 

I.  United  States ;   Studies  of  the  neutralization  of 
Cache  Valley  virus  by  normal  calf  serum,  under  project  97, 
suggested  widespread  activity  of  this  member  of  the 
Bunyamwera  group.   This  virus  activity  has  not  been  previously 
recognized . 

II.  Puerto  Rico;   One-hundred-fifty-one  adult  human 
Puerto  Rican  sera  and  192  serial  serum  specimens  from  121 
acutely  ill  children  of  pre-school  age  were  obtained  from 
Dr.  Mendez-Cashion.   Group  B  virus  antibodies  occurred  in 
68/151  (45%)  of  individuals  21  years  of  age  and  older 
(presumably  due  to  the  epidemic  of  dengue  occurring  in  the 
early  1940 's) .   Antibody  to  group  A  arboviruses  was  de- 
tected in  10/151  (7%) .   Comparison  of  serum  titers  against 
different  members  of  group  A  suggested  that  the  responsible 
antigen  was  closely  related  to  AMM  2354,  a  Malayan  isolate. 
A  very  small  number  of  reactors  to  group  C  and  to  Cache 
Valley  (Bunyamwera  group)  antigen  were  detected. 

Of  the  121  pediatric  patients,  5  demonstrated  a  rise 
in  serum  antibody  titer  against  Apeu  (group  C)  virus.   One 
developed  antibody  to  Ilheus  (group  B)  and  one  developed 
antibodies  to  eastern  and  western  equine  encephalomyelitis 
and  also  Apeu.   The  results  suggested  that  arboviruses  may 
have  had  etiologic  relation  to  clinical  disease  in  the 
group  studied. 
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The  results  are  being  extended  by  a  collaborative 
arrangement  with  the  Department  of  Microbiology,  University 
of  Maryland  School  of  Medicine  which  had  contributed  570 
selected  Pueto  Rican  sera.   The  total  collection  will  be 
examined  by  our  group  for  HI  antibodies  against  groups  A, 
Bunyamwera  and  certain  ungrouped  antigens,  while  the 
Baltimore  group  will  examine  them  for  group  B  and  C  anti- 
bodies.  So  far  we  have  tested  the  570  sera  for  group  A 
with  the  following  results:   all  negative  for  eastern, 
western  and  Venezuelan  equine  encephalomyelitis;  1/570 
positive  for  Una  at  1:80  dilution;  4/570  positive  for 
AMM  2354  (with  16  additional  sera  giving  so  far  questionable 
reactions) . 

III.   South  America :   An  epidemic  of  "hemorrhagic 
fever"  in  a  little  explored  part  of  Bolivia  was  investigated 
by  personnel  of  MARU.   Specimens  were  collected  for  virus 
isolation  and  for  serological  diagnosis;  in  order  to  avoid 
the  hazard  of  importing  an  unknown  pathogen  into  Central 
America,  they  were  forwarded  to  ABVS  for  study. 

Eighteen  acute  blood  specimens  were  subjected  to  re- 
peated attempts  to  isolate  vims  with  negative  results 
(this  could  have  been  due,  in  part,  to  unsurmountable 
difficulties  in  transporting  the  specimens  under  the  proper 
conditions  of  sterility  and  refrigeration) . 

Forty  serum  specimens  were  obtained  from  residents  of 
the  epidemic  area.   On  the  basis  of  history,  these  included 
20  "most  likely"  and  20  "least  likely"  to  have  been  exposed 
to  the  epidemic  disease.   The  sera  were  tested  with  a 
variety  of  group  A  and  B  arbovirus  antigens ;  other  lab- 
oratories examined  them  for  leptospira ,  plague,  and  various 
rickettsiae,  all  with  negative  results  so  far.   On  epidemi- 
ological grounds  the  Bolivian  epidemic  was  judged  to  be 
similar  to  Argentinian  epidemic  hemorrhagic  fever  associated 
with  the  Junin  virus.   A  serological  test  to  demonstrate  CF 
antibody  to  this  virus  has  been  developed  here  and  the 
serum  collection  from  Bolivia  is  now  being  tested. 

Significance  to  bio-medical  research  and  the  program  of 
the  Institute: 

Studies  of  the  serum  specimens  from  Puerto  Rico  will 
indicate  the  presence  and  distribution  of  arbovirus  activity 
in  this  important  but  virologically  unexplored  area. 

Studies  on  the  specimens  from  the  epidemic  in 
Bolivia  are  of  major  importance  because  of  the  epidemic 
magnitude  and  the  obscurity  of  the  etiologic  agent. 
Morbidity  and  mortality  have  been  relatively  high;  the 
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presence  of  a  hemorrhagic  fever  in  this  area  requires 
recognition  and  further  study.   Successful  studies  of  this 
epidemic  situation  could  contribute  to  further  understanding 
of  the  hemorrhagic  fevers  of  obscure  etiology. 

Proposed  Course  of  the  Project; 

The  Puerto  Rican  study  will  be  terminated  after 
additional  specimens  requested  from  Dr.  Paul  Weinbren  (in 
order  to  provide  better  geographical  and  age  distribution) 
will  have  been  tested . 

Plans  for  continued  study  of  the  Bolivian  epidemic 
will  depend  largely  upon  the  results  of  the  current  tests; 
collection  of  additional  specimens  during  the  next  anti- 
cipated epidemic  wave  is  anticipated.   Time  permitting, 
continued  studies  of  Junin  virus  are  indicated,  because  the 
relation  of  this  virus  to  Argentinian  hemorrhagic  fever  is 
not  entirely  clear. 

Other  studies  appropriately  included  under  this 
project  will  be  undertaken  as  opportunities  occur  and  as 
physical  abilities  permit. 
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Part  B   Honors ,  Awards  and  Publications 

Publications  other  than  abstracts  from  this  project: 

1.   Shelokov,  Alexis.   Comparative  epizootiology  of 
animal  viruses  in  tropical  America.   Proc.  First 
International  Conference  on  Wildlife  Disease. 
In  press. 

Honors  and  Awards  relating  to  this  project: 

1 .  Invited  speaker  First  International  Conference  on 
Diseases  of  Wildlife,  Highview,  New  York,  June  24-27, 
1962. 

2.  Invited  speaker,  APHA  Panel  on  "Public  Health  Problems 
in  Russia",  Miami,  Florida,  October  15-19,  1962. 

3.  Invited  contributor  to  the  Commission  on  Viral  Diseases, 
Armed  Forces  Epidemiology  Board,  Washington,  D.  C, 
March  7-9,  1962  and  October  24-25,  1962. 

4 .  Presented  paper  "Comparative  Epidemiology  on  Human 
VSV  Infection  in  Panama",  American  Epidemiological 
Society,  New  Haven,  Connecticut,  April  6-7,  1962. 

5.  Reappointed  member  Scientific  Advisory  Board,  Gorgas 
Memorial  Institute,  Washington,  D.  C. 

6 .  Elected  member  American  Committee  for  Arthropod-borne 
Viruses . 

7 .  Appointed  member  NIAID  Panel  for  Arthropod-borne 
Viruses . 
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Part  A 


Project  Title:   Study  of  arboviruses  in  tissue  culture 

Principal  Investigator:   Dr.  Ned  H.  Wiebenga 

Other  Investigators:   Dr.  R.  V.  McCloskey  and 

Dr.  C.  J.  Gibbs 

Cooperating  Units:   Virus  Diseases  Section,  Middle  America 

Research  Unit 

Man  Years  (Calendar  year  1962) 
Total:  2  1/4 

Professional:     3/4 
Other:  1  1/2 

Project  Description: 

Objectives ; 

(1)  Establishment  of  a  collection  of  viruses  har- 
vested from  susceptible  tissue  culture  systems,  (2)  de- 
velopment of  wild  and  TC  adapted  antigens  in  suitable 
cultures  least  contaminated  with  other  antigens,  (3) charac- 
terization of  viruses  in  susceptible  TC  systems,  (4)  de- 
velopment of  TC  protocols  to  replace  animal  assay  systems 
whenever  sensitivity,  economy  or  efficiency  can  be  improved, 
and  (5)  development  of  attenuated  virus  strains  useful  for 
production  of  competent  and  safe  vaccines . 

Methods  Employed : 

Biological  responses  of  promising  TC  systems  are 
assayed  for  comparison  with  standard  assays  established 
by  recognized  investigators.   Assay  evaluation  is  based  on 
infectivity,  pathogenicity,  antigenicity,  population 
analysis  and  variation  of  genetic  markers . 

Part  B  included  -  No 
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Major  Findings: 

Most  of  the  work  involved  the  Bunyamwera  group 
viruses  in  monkey  stable  (MS)  cell  cultures,  although 
studies  were  expanded  to  include  group  C  arboviruses  in 
MS  cell  cultures  and  Bunyamwera  group  viruses  in  strain  L 
(Merchant)  cell  cultures  grown  and  maintained  serially 
without  serum  supplement  in  the  TC  medium. 

The  MS  tissue  culture  system  proved  useful  as  a 
virus  assay  tool  since  the  TC  CPD-50  titrations  were 
equivalent  to  the  SM  ICLD-50  assays  for  all  members  of  the 
Bunyamwera  group.   Serum  neutralization  tests  with  a  few 
members  of  this  group  were  qualitatively  identical  to  those 
obtained  in  suckling  mice.   However,  the  TC  systems  appeared 
to  be  quantitatively  more  sensitive  (neutralization  indices 
were  consistently  higher  by  about  1  log  unit  than  in  suck- 
ling mice) .   The  MS  TC  system  was  also  sensitive  to  in- 
fection with  the  group  C  viruses ,  demonstrating  TC  CPD-50 
endpoints  equivalent  to  the  SMICLD-50  assays. 

Initially,  only  Germiston  virus  showed  plaques  in 
the  overlaid  MS  cell  system,  and  a  variation  in  plaque  size 
was  observed.   By  means  of  the  binding  power  of  DEAE- 
Dextran  with  the  agar  inhibitor  of  Takemoto,  all  8  proto- 
type viruses  of  the  Bunyamwera  group  produced  plaques  under 
agar.   PFU  titers  were  equivalent  to  TC  CPD-50  assays. 
Development  of  a  reliable  plaque  reduction  test  was  delayed 
by  the  difficulty  in  producing  a  standard  inhibitor-free 
agar  without  resorting  to  DEAE-Dextran  titration  in  each 
test. 

All  Bunyamwera  group  viruses  produced  titratable 
CPE  in  strain  L (M)  cells  without  serum.   These  studies 
are  continuing,  as  time  permits,  in  order  to  provide 
materials  for  antigenic  comparison  with  the  standard 
materials  already  available. 

The  human  diploid  strain  (WI-26)  cells  were  shown  to 
be  susceptible  to  infection  by  Naples  and  Sicilian  sandfly 
fever  viruses  and  JW-10  virus  isolated  at  MARU  from  human 
blood.   Precise  measurement  of  infectivity  has  not  been 
completed  but  a  growth  curve  of  JW-10  virus  with  concomi- 
tant CPE  was  obtained . 

Studies  of  Junin  virus  (Argentinian  epidemic 
hemorrhagic  fever)  in  MS  and  WI-26  cell  cultures  failed  to 
demonstrate  cytopathology .   Attempts  to  adapt  virus  to  MS 
TC  by  rapid  serial  passage  failed  to  demonstrate  CPE  al- 
though virus  was  recovered  from  the  10th  passage  by  sub- 
inoculation  into  suckling  mice. 


4 


Significance  to  bio-medical  research  and  the  program  of 
the  Institute; 

Work  accomplished  demonstrated  the  usefulness  of  the 
MS  TC  system  in  place  of  suckling  mice  for  infectivity 
titration  and  serum  neutralization  tests  for  the  Bunyamwera 
group  viruses,  a  recently  recognized  but  already  the  second 
largest  group  of  arboviruses .  Current  studies  are  expected 
to  contribute  to  better  methods  of  antigenic  analysis  that 
may  be  applicable  to  other  viruses . 

Proposed  Course  of  the  Project; 

The  use  of  the  MS  TC  system  is  being  expanded  into 
detailed  antigenic  analysis  of  crude  and  selected  virus 
populations  based  upon  passage  in  suckling  mice,  tissue 
culture  and  plaque  purification.   Analytic  techniques  will 
include  serum  neutralization  tests  in  TC,  fluorescent 
antibody  staining,  monotypic  and  polyvalent  variations  of 
antiserum  production  for  type  specific  or  group  reactivity. 

Present  studies  of  the  presumed  Naples  complex  (see 
project  97)  will  receive  increased  attention  during  the 
next  6  months  to  characterize  the  system  and  to  include 
other  "slow  phlebotomus"  isolates.  Development  of  a  TC 
system  would  represent  a  major  technical  contribution 
permitting  more  rapid  and  less  expensive  study  of  these 
viruses . 

Effects  of  agar  inhibitor  on  the  various  members  of 
the  Bunyamwera  group  will  receive  further  attention,  since 
the  different  members  of  the  group  demonstrated  different 
sensitivity  to  the  agar  inhibitor. 
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PHS-NIH 
Individual  Project  Report 
Calendar  Year  1962 


Part  A 


Project  Title:   Development  of  procedures  for  identifica- 
tion of  arboviruses  and  their  antibodies. 

Principal  Investigator:   Dr.  C.  J.  Gibbs ,  Jr. 

Other  Investigators:   Dr.  A.  Shelokov,  Dr.  R.  V.  McCloskey 

and  Dr.  N.  H.  Wiebenga 

Cooperating  Units:   Subcommittee  on  Serological  Reagents, 

American  Committee  on  Arthropod-borne 
Viruses 

Man  Years  (Calendar  year  1962) 

Total:  2  1/2 

Professional:   1 

Other:  1  1/2 

Project  Description: 

Objectives : 

To  develop  (by  designing  or  adapting)  experimental 
techniques  needed  to  improve  the  identification  of  arbo- 
viruses and  of  serum  antibodies  elicited  by  them. 

Methods  Employed: 

In  the  course  of  this  developmental  program  proce- 
dures have  been  designed  in  order  to:   1)  increase  sensi- 
tivity and  specificity,  2)  simplify  and  standardize  the 
preparation  of,  and  3)  reduce  the  cost  of  diagnostic 
antigens  and  antisera. 


Part  B  included  -  Yes 
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Major  Findings: 

The  years  activities  covered  three  developmental 
areas:   1)  further  application  of  the  Takatsy  microtiter 
technique,  2)  production  of  immune  ascitic  fluid  in  mice  as 
a  virus  typing  reagent  and  3)  production  of  polyvalent 
grouping  serologic  reagents  for  arboviruses . 

The  Takatsy  microtitrator  technique  was  used  routinely 
with  most  serological  procedures,  but  continuing  parallel 
titrations  in  macroplates  provided  comparative  data  for  a 
large  number  of  different  viruses.   The  microtiter  was  shown 
to  be  internally  consistent  and  produced  results  equivalent 
to  the  macro  technique. 

Immune  ascitic  fluids  were  produced  (with  Sicilian 
sandfly  fever  virus,  members  of  the  Bunyamwera  arbovirus 
group  and  Junin  virus)  in  weanling  female  mice,  using  mul- 
tiple doses  of  antigen  combined  with  killed  staphylococcus 
and  adjuvant.   While  ascitic  fluid  was  produced  in  only 
about  half  of  the  total  number  of  mice  inoculated,  large 
volumes  of  fluid  were  easily  obtained  from  the  producers 
(for  example,  40  ml.  from  6  mice  at  a  single  tap) .   The 
antibody  content  of  ascitic  fluids  was  equivalent  to  that 
in  the  mouse  immune  sera;  mice  produced  ascitic  fluid  on 
repeated  tapping  without  appreciable  mortality  and  antibody 
titer  was  maintained;  once  sufficient  volumes  of  monotypic 
immune  ascitic  fluid  had  been  collected,  the  same  mice  were 
stimulated  with  related,  but  different  antigens  and  the 
resulting  ascitic  fluids  contained  antibody  against  virus 
complexes . 

Combination  antiserum  pools ,  prepared  by  mixing  2  or 
more  monotypic  antisera  of  the  same  serological  group,  were 
tested  for  neutralizing  antibodies  to  all  available  antigens 
in  the  group.   The  HI  pattern  of  monotypic  antisera  and 
combined  pools  have  been  determined  for  the  group  A  viruses 
(EE,  WE,  VE,  Una,  Sindbis,  Mayaro,  Chikungunya  and  AMM  2354). 
Serum  titers  were  not  significantly  reduced  by  the  dilution 
resulting  from  mixing  of  the  sera.   Specificity  of  the  group 
A  reaction  demonstrated  was  by  failure  of  the  antiserum 
pools  to  inhibit  hemagglutination  by  antigens  representing 
groups  B,  C  and  Bunyamwera. 

Significance  to  bio-medical  research  and  the  program  of  the 
Institute: 

The  so-called  "standard"  techniques  for  serum  anti- 
body detection  and  for  virus  identification  are  often 
complicated,  cumbersome  and  expensive.   The  general  defi- 
ciency of  standardized  reagents  in  sufficient  volume  to 
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meet  demands  is  well  recognized.   The  development  of  improved 
reagents  and  the  simplification  of  production,  or  the  produc- 
tion of  greater  voliomes,  represent  a  major  contribution  to 
the  general  area  of  arbovirus  study. 

In  fact,  the  hyperimmune  ascitic  fluid  procedure  is 
an  example  of  an  intramural  contribution  to  the  field: 
developed  by  Lieberman  et   al.  at  LCI,  applied  by  Longfellow 
of  MARU/LTV  to  arboviruses,  further  developed  by  Gibbs  and 
others  at  ABVS/LTV,  the  procedure  is  being  adopted  as  a  basis 
for  commercial  contract  production  of  the  immune  reagent 
under  the  auspices  of  the  NIAID  Panel  for  Arboviruses  for 
national  (and  worldwide)  distribution. 

Proposed  Course  of  the  Project: 

The  use  of  the  Takatsy  microtitrator  technique  is  no 
longer  an  experimental  procedure  and  has  been  included  into 
the  standard  armamentarium  of  the  laboratory. 

Use  of  immune  ascitic  fluids,  both  mono-  and  poly- 
valent, will  become  progressively  more  routine.   Antigen- 
antibody  specificity  and  cross-reactions  with  different 
antigens  will  be  continuously  studied. 

The  use  of  immune  ascitic  fluids  for  neutralization 
tests,  not  only  in  mice,  but  in  cell  culture  is  being  ex- 
plored.  Subsequent  plans  include  the  use  of  fluorescent 
antibody  (indirect)  tests. 
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Serial  No.  NIAID  -  95 


PHS-NIH 
Individual  Project  Report 
Calendar  Year  1962 


Part  B  Honors ,  Awards  and  Publications 

Publications  other  than  abstracts  from  this  project: 

1.  Gibbs,  Clarence  J.,  Jr.   Studies  on  the  Iinmunogenicity 
of  Formalin-inactivated  Rift  Valley  Fever  Virus  Vaccine, 
(Ph.D.  degree  thesis)   Washington,  D.  C,  The  Catholic 

University  of  America  Press,  1962,  Biological  Studies, 
No.  79,  pp.  1-51. 

2.  Randall,  R.,  Gibbs,  C.  J.,  Jr.,  Aulisio,  C.  G.,  Binn, 
L.  N.  and  Harrison,  V.  R.   The  development  of  a 
formalin-killed  Rift  Valley  fever  virus  vaccine  for 
use  in  man.   J.  Immunol.,  89:660-671,  November  1962. 

3.  Binn,  L.  N.,  Randall,  R.,  Harrison,  V.  R. ,  Gibbs, 
C.  J.,  Jr.,  and  Aulisio,  C.  G.   The  serological  re- 
actions in  a  case  of  Rift  Valley  fever.  /Accepted 
for  publication  in  May  1963  issue  of  Amer .  J.  Trop. 
Med.  Hyg_^/ 

Honors  and  Awards  relating  to  this  project: 

1.  Received  Superior  Service  Award,  NIAID,  September  1962 
(Dr.  Gibbs)  . 

2 .  Elected  member  Sub-Committee  on  Serologic  Reagents  of 
the  American  Committee  for  Arthropod -borne  Viruses. 
(Dr.  Gibbs)  . 


Serial  No.  NIAID  -  97 

1.  Tropical  Virology 

2 .  Arthropod-borne  Virus 
3-  Bethesda,  Maryland 


PHS-NIH 
Individual  Project  Report 
Calendar  Year  1962 


Project  Title:   Studies  on  newly  recognized  groups  of 

arboviruses 

Principal  Investigator:   Dr.  A.  Shelokov 

Other  Investigators:   Dr.  N.  H.  Wiebenga,  Dr.  C.  J.  Gibbs,Jr., 

Dr.  R.  V.  McCloskey  and  R.  M. 
Pennington 

Cooperating  Units:   Belem  Virus  Laboratory,  Brazil 

Man  Years  (Calendar  year  1962) 

Total  :  2  3/4 

Professional:   1  1/4 

Other:         1  1/2 

Project  Description: 

Objectives : 

To  define:  (a)  the  pathogenesis  of  newly  recognized 
groups  of  arthropod-borne  animal  viruses  in  several  bio- 
logical systems,  including  cell  culture  lines  and  animal, 
avian  and  arthropod  hosts ,  (b)  the  antigenic  characteristics 
of  individual  viruses,  (c)  the  immunogenic  interrelation- 
ships between  the  viruses  determining  their  serological 
grouping,  (d)  the  role  of  these  viruses,  individually  and 
as  groups,  in  the  causation  of  human  disease. 

Methods  Employed : 

Viruses  belonging  to  specific  serological  groups 
are  individually  characterized  as  to  optimally  susceptible 
host,  in  terms  of  practical  virus  and  antigen  production. 


Part  B  included  -  No 


Comparative  characteristics  of  the  virus  placing  it  within 
a  serological  group  are  determined  by  _in  vitro  complement 
fixation,  neutralization  and  hemagglutination  tests  and  by 
in  vivo  neutralization  and  cross-protection  tests .   Anti- 
genic analysis  with  agar-gel  and  antibody  adsorption  tech- 
niques is  attempted .   Virus  antigens  are  used  to  determine 
the  presence  of  homologous  or  related  antibodies  in  human 
sera  by  standard  or  specially  adapted  serological  pro- 
cedures relating  the  individual  viruses  and  the  group  to 
human  disease  and  population  experience. 

Major  Findings; 

I .   Bunyamwera  Group  Viruses;   Using  the  MS  TC  system 
described  under  project  94,  some  of  the  members  of  this 
group  were  studied  with  the  monotypic  immune  rabbit  serum 
in  SNT .   Some  cross  reactions  within  the  group  have  been 
examined  by  the  CF  test  using  the  immune  ascitic  fluid 
described  under  project  9  5.   Comparisons  by  means  of  HI  have 
been  limited  by  the  general  unavailability  of  hemaggluti- 
nating  antigens . 

All  prototype  members  of  this  group  produced  plagues 
under  agar  when  the  agar  inhibitor  of  Takemoto  was 
neutralized  or  bound  with  DEAE-Dextran .   Plaque  production 
(or  plaque  size)  was  inversely  related  to  the  amount  of 
agar  inhibitor  present.   Sensitivity  of  the  various  virus 
members  to  agar  inhibitor  varied.   Whether  or  not  this 
variation  is  a  consistent  characteristic  of  a  given  virus 
type,  or  strain,  has  not  been  established. 

A  major  interruption  of  the  planned  work  was  imposed 
by  the  accidential  recognition  of  a  neutralizing  substance 
in  "normal  calf  serum"  supplied  for  growth  and  maintenance 
of  TC  stocks .   Subsequent  analysis  and  serological  study 
demonstrated  that  most  calf  serum  pools  from  Illinois, 
Indiana,  Pennsylvania,  New  York,  New  Jersey  and  Maryland 
neutralized  2  or  more  log  units  of  virus  in  the  TC  SNT. 
Serologic  specificity  was  demonstrated  for  Cache  Valley 
virus  and  not  for  other  members  of  the  group,  and  this 
activity  was  retained  in  the  gamma  globulin  fraction  of 
serum.   This  substance  was  presumed  to  be  the  naturally 
occurring  serum  antibody. 

Sororoca  virus  has  been  classified  (Casals)  as  a 
new  member  of  the  Bunyamwera  group.   Preliminary  studies 
indicated  that  it  replicated  in  MS  TC  with  CPE  but  with 
some  differences  from  the  other  members  of  the  group. 
Increased  sensitivity  to  interferon  was  suggested,  but 
characterization  is  incomplete.   Specific  serological 
analysis  with  neutralizing  antisera  was  not  completed. 
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II .   Panamanian  Virus  Isolates;   A  serologic 
complex  consisting  of  Naples  sandfly  fever,  BeAN  24262 
(a  Brazilian  animal  isolate)  and  JW-10  (a  human  serum 
isolated  from  MARU)  viruses  was  demonstrated  by  HI  tests, 
confirming  the  results  of  Dr.  Robert  Shope,  Belem  Virus 
Laboratory.   Sicilian  sandfly  fever  virus  was  related  to 
the  BeAN  24262  agent  but  to  no  other  member  of  the  complex. 

Four  Panamanian  phlebotomus  isolates  were  related 
to  each  other  and  to  another  Brazilian  animal  isolate 
(BeAN  28873)  by  CF,  but  were  not  related  to  the  Naples 
complex  by  HI . 

As  indicated  under  project  94  report,  the  Naples 
complex  is  being  studied  in  human  diploid  cell  lines  (WI-26) 
for  virus  replication  and  associated  cytopathology ,  with 
encouraging  preliminary  results.   These  cells  will  also  be 
tried  for  the  phlebotomus  viruses. 

Significance  to  bio-medical  research  and  the  program  of 

the  Institute; 

Viruses  of  the  Bunyamwera  group  are  widely  distributed; 
isolates  from  human  blood  and  arthropods  have  been  made  in 
the  Old  World  (East  Africa,  Czechoslovakia,  India)  and  the 
New  (Trinidad,  Brazil,  Panama),  including  the  United  States 
(Utah) .   As  yet,  human  and  animal  pathogenesis  is  unknown. 
We  are  convinced  that  early  definitive  studies  with  the 
Bunyamwera  viruses  and  the  equally  important  group  C  are 
imperative  not  only  to  the  discipline  of  virology  but  to 
public  health  of  this  hemisphere. 

The  finding  of  the  calf  serum  antibody  against  Cache 
Valley  virus  in  calf  sera  occurred  at  the  same  time  that 
other  investigators  were  uncovering  evidence  of  frequent 
and  widespread  activity  of  Cache  Valley  virus  in  many  areas 
of  the  United  States.  Surveillance  for  evidence  of  activity 
by  this  and  other  members  of  the  Bunyamwera  group  should  be 
continued . 

The  evidence  relating  Naples  sandfly  fever  to  the 
JW-10  virus  isolated  from  human  blood  in  Central  America 
suggests  that  further  search  for  immunological  experience 
in  humans  with  this  virus  would  be  justified. 

Proposed  Course  of  the  Project; 

Studies  of  the  Bunyamwera  viruses  will  continue; 
work  with  group  C  will  be  resumed  and  exploratory  in- 
vestigations with  Simbu,  California  encephalitis  and  Guama 
groups  will  be  initiated  as  time  allows. 
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Iitimediate  studies  with  the  Naples  complex  include 
SNT  for  more  specific  antigenic  analysis.   The  success  of 
tissue  culture  studies  will  affect  the  extent  of  proposed 
plans  because  these  agents  are  difficult  to  manipulate  in 
the  laboratory. 

Time  and  opportunity  permitting,  further  surveillance 
for  Cache  Valley  and  other  arbovirus  activity  in  the  Maryland- 
Pennsylvania  area  is  proposed  in  relation  to  animal  or  human 
infection  and  disease. 
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Serial  No.  NIAID  -  99 

1.  Tropical  Virology 

2 .  Arthropod -borne  Virus 

3 .  Bethesda ,  Maryland 


PHS-NIH 
Individual  Project  Report 
Calendar  Year  1962 


Part  A 


Project  Title:   Studies  on  attraction  and  feeding  behavior 

of  biting  and  bloodsucking  arthropods  in 
relation  to  preventive  measures 

Principal  Investigator:   Paul  A.  Woke 

Other  Investigators :   None 

Cooperating  Units:   Middle  America  Research  Unit,  Balboa, 

Canal  Zone 

Gorgas  Memorial  Laboratory,  Panama, 
Republic  of  Panama 

Endocrinology  Branch,  National  Cancer 
Institute,  NIH 

Man  Years  (Calendar  year  1962) 
Total:  1  3/4 

Professional:     1 
Other:  3/4 

Project  Description: 

Objectives : 

The  objective  of  the  over-all  long  range  program 
is  (1)  to  learn  the  causes  and  mechanisms  of  attraction 
and  feeding  of  biting  and  bloodsucking  arthropods  (insects, 
ticks,  mites) ,  and  (2)  on  the  basis  of  knowledge  of  at- 
traction and  feeding  behavior,  to  find  a  naturalistic 
means  for  preventing  attraction  and  biting . 

Current  studies  involve  attraction  behavior  of 
mosquitoes  in  relation  to  methods  of  study,  conditions  of 
attraction  in  a  search  for  clues  to  causes,  and  a  test  of 
an  hypothesized  cause  of  attraction. 

Part  B  included  -  No 
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Mice  are  used  in  current  laboratory  studies  because 
of  their  adaptability  to  the  limited  available  space.   Much 
time  and  attention  is  being  directed  to  the  problem  of 
support  in  order  to  initiate  an  effective  program  of  re- 
search studies . 

Methods  Employed; 

The  arthropods  used  are  the  mosquitoes  Aedes 
aeqypti  and  Haemaqoqous  equinus . 

New  methods  and  devices  to  meet  presently  unsatisfied 
needs  are  developed  upon  the  basis  of  the  specific  require- 
ments that  are  determined  by  an  analysis  of  the  actual  needs, 
Responses  of  mosquitoes  to  selected  factors  involved  in  the 
readiness  with  which  they  accept  offered  bloodmeals  are 
measured  by  numbers  responding,  rate  of  response,  feeding 
rate,  and  quantities  of  blood  ingested.   To  determine  the 
effects  of  age  of  mice  on  attractiveness  to  mosquitoes, 
mice  of  ages  from  unborn  young  removed  by  dissection  to 
mice  of  advanced  age  were  exposed  to  ready-to-feed  Aedes 
aeqypti  mosquitoes.   Criteria  of  attractiveness  were 
numbers  responding,  rate  of  response,  feeding  rate,  and 
quantities  of  blood  ingested. 

Major  Findings; 

Means  was  developed  for  collecting  flying  and  jump- 
ing bloodsucking  insects  rapidly  at  set  intervals  from 
persons  or  animals  for  use  in  experimental  work,  which 
eliminates  defects  present  in  other  known  methods.   Studies 
on  the  behavior  of  Aedes  aeqypti  in  relation  to  currents 
of  air  bearing  attractive  properties  have  provided  in- 
formation of  considerable  importance  in  the  further  de- 
velopment of  response-testing  apparatus.   Progress  has  been 
made  in  understanding  the  factors  responsible  for  readi- 
ness-to-feed in  Aedes  aegypti .   The  plasma  corticoids  level 
in  blood  samples  from  two  men  were  found  to  differ  in  the 
same  direction  as  attractiveness  to  the  mosquitoes 
Anopheles  albimanus  and  Mansonia  nigricans  of  the  two  men 
had  differed  previously.   Attractiveness  of  mice  as  blood- 
meal  hosts  to  the  mosquito  Aedes  aegypti  varies  according 
to  age,  newborn  mice  being  far  less  attractive  than  young 
adult  mice.   The  bloods  from  three-  to  nine-  weeks-old 
mice  are  significantly  higher  in  the  qualities  that  are 
important  in  the  production  of  mosquito  eggs  than  are  the 
bloods  of  the  newborn  to  five-day-old  mice. 
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Significance  to  bio-medical  research  and  the  program  of 
the  Institute; 

Control  of  certain  arbovirus  diseases  under  certain 
usual  circumstnaces  can  be  achieved  only  by  reducing  the 
opportunities  for  the  arthropods  to  serve  as  vectors .   Con- 
trol of  certain  other  arthropod-borne  diseases  may  be  aided 
by  or  dependent  upon  vector  control.   Mass  reduction  of 
vectors  or  depopulation  of  affected  areas  are  frequently 
impractical,  even  temporarily,  especially  under  emergency 
conditions  such  as  those  of  wartime.   Personal  protection 
from  bites  in  such  cases  is  essential  for  control  of  the 
disease,  and  is  the  only  alternative.   However,  neither 
physical  barriers  nor  present  chemical  repellents  under 
usual  conditions  can  reduce  biting  enough  to  become  practi- 
cal means  for  preventing  spread  of  diseases  by  arthropods. 
The  most  certain  way  by  which  to  find  suitable  and  effective 
means  for  preventing  biting  and  bloodsucking  is  to  base  the 
search  on  a  scientific  study  of  the  factors  involved  in 
biting  and  bloodsucking .   The  potential  significance  of  a 
suitable  means  by  which  to  reduce  bites  to  a  level  at  which 
arthropods  could  no  longer  effectively  transmit  diseases 
cannot  be  overestimated. 

Proposed  Course  of  the  Project; 

In  accordance  with  a  planned  approach  to  the  problems 
of  attraction,  biting,  and  bloodsucking,  I  propose  to  (a) 
conduct  necessary  studies  on  aerodynamics  and  on  physiology 
and  behavior  of  arthropods  to  provide  the  information  that 
is  essential  for  the  continued  development  of  methods  for 
accurately  detecting  and  measuring  responses  of  arthropods 
to  sources  of  attraction,  (b)  conduct  studies  for  the 
purpose  of  determining  specific  conditions  and  circumstan- 
ces under  which  attraction  does  and  does  not  occur,  in  a 
search  for  clues  to  causes,  and  (c)  conduct  tests  and 
studies  of  specific  substances  and  conditions  that  seem  to 
be  involved,  in  a  search  for  causes  of  attraction. 
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Serial  No.  NIAID-100-A 

1.  Tropical  Virology 

2 .  Middle  America  Research  Unit 

3 .  Panama  Canal  Zone 


PHS-NIH 
Individual  Project  Report 
Calendar  Year  1962 


Part  A: 


Project  Title: 


Surveillance  of  Infectious  Disease  Situa- 
tions to  Determine  Investigative  Potential 
for  MARU 


Principal  Investigators:   Dr.  H.  K.  Beye ,  Major  F.  H. 

Diercks  and  Dr.  Alexis  Shelokov 


Other  Investigators: 


Dr.  R.  B.  Mackenzie,  Dr.  P.  H. 
Peralta,  Mr.  J.  E.  Vogel,  Dr. 
Karl  Johnson,  Mr.  Robert  Rawles, 
Dr.  Merle  Kuns,  Major  Bryce 
Walton  and  Col.  C.  Gleiser 


Cooperating  Units: 


Ministry  of  Health,  Republic  of 
Panama 


GOVERNMENT 
OFFICIALS: 


Health  Director,  Canal  Zone 
Representative,  Zone  III,  PASB/ 

PAHO/WHO 
Chief  Surgeons,  U.S.  Army,  Navy 

and  Air  Force 

pasb/paho/who 

U.S.  Army  Mission  Panama 


STAFF  MEMBERS  OF  : 


Gorgas  Memorial  Laboratory,  R.deP. 
Gorgas  and  Coco  Solo  Hospitals, C.Z, 
C.Z.  Military  Dispensaries,  (U.S. 

Army,  Navy  and  AF) 
Hospital  del  Nino,  R.  de  P. 
Hospital  Santo  Tomas,  R.  de  P. 
Laboratorio  Veterinario,  R.  de  P. 
Raymond  Clinic,  R.  de  P. 


Part  B  included 
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Hospital  Division,  Chiriqui  Land 

Co.,  R.  de  P. 
Walter  Reed  Army  Institute  of  Research 
Arthropod  Borne  Virus  Section,  LTV 

Man  Years  (calendar  year  1962) 

Total:  4 

Professional:      1   5/12 
Other  2   7/12 

Project  Description: 
Objectives : 

1)  To  provide  for  prompt  recognition  of  changes 
in  human  and  animal  morbidity  and  mortality  as  leads 
to  investigations  of  research  interest. 

2)  To  determine  the  etiology  of  epidemic  situa- 
tions . 

3)  To  gather  sufficient  information  concerning 

an  epidemiologic  situation  to  pursue  one  of  the  follow- 
ing: a)  Studies  in  depth  as  a  separate  MARU-LTV  pro- 
ject, b)  Refer  to  some  other  agency,  or  c)  Drop  from 
consideration . 

Methods  Employed: 

When  leads  of  importance  are  obtained  in  the 
course  of  testing  clinical  case  specimens  or  through 
leads  supplied  by  cooperating  agencies,  arrangements 
for  field  activities  are  initiated.   In  the  Republic 
of  Panama  such  arrangements  are  made  through  the  Health 
Ministry  and  in  the  Canal  Zone  through  the  Health 
Director's  office.   For  other  Middle  America  countries 
two-way  communications  between  MARU  and  the  National 
Governments  are  through  the  Office  of  the  Representa- 
tive, Zone  III  of  Pan-American  Sanitary  Bureau,  Pan- 
American  Health  Organization,  WHO. 

Laboratory  procedures  include  virus  isolation  at- 
tempts in  appropriate  cell  cultures  and  laboratory 
animals  and  the  serological  testing  of  blood  specimens 
for  the  presence  of  specific  antibodies  by  standard 
techniques . 
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Field  procedures  include  specialized  epidemiologic, 
clinical,  entomological  and  biological  techniques. 

Major   Findings; 

1.   Virus  Isolations: 

During  the  period  of  January  through  mid-October  approx- 
imately 1283  specimens  were  processed  for  the  purpose  of  vi- 
rus isolation  from  sources  as  follows: 

Human         948 
Non-human    335 

The  non-human  specimens  represented  samples  obtained  from 
8  different  species  of  mammals  and  20  diferent  species  of 
birds. 

About  60%  of  the  human  specimens  were  from  acutely  feb- 
rile persons  residing  on  the  Pacific  side  of  the  Canal  Zone 
or  in  Panama  City  and  30%  were  from  patients  residing  in  the 
Panama  Interior,  Pacific  Side,  while  the  remainder  represened 
sporadic  referrals  from  the  Atlantic  side  of  the  Canal  Zone 
and  the  Interior  of  Panama. 

Viral  agents  were  recovered  from  48  of  the  1283  speci- 
mens . 

Six  isolates  of  poliovirus  type  1  and  three  of  polio- 
virus  type  2  were  recovered  from  specimens  collected  from 
residents  of  the  Republic  of  Panama. 

Six  isolates  of  influenza  B  virus  were  recovered  from 
specimens  collected  in  Panama  and  the  Canal  Zone  between 
May  30  and  June  IT.   In  addition,  eight  isolates  presumed  to 
be  influenza  B  on  the  basis  of  CPE  in  MKTC  and  positive 
hemadsorption  tests  were  recovered  from  specimens  collected 
between  May  12  and  June  13.   These  isolations  were  made  from 
specimens  collected  at  a  time  when  an  epidemic  of  clinical 
influenza  was  occurring. 

Six  human  isolates  recovered  in  this  laboratory  were 
identified  as  Venezuelan  equine  encephalitis  virus  and  two 
isolates  from  horses  were  identified  as  FEE  virus  (see 
project  report) , 
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2.  Leptospirosis,  Fort  Kobbe,  C.  Z. 

Leptospira  organisms  were  isolated  for  the  first  time 
in  Panama  during  an  investigation  of  febrile  illness  in 
American  troops.   Cooperative  studies  with  Dr.  Alexander 
of  WRAIR  and  the  Health  Bureau,  Canal  Zone,  now  in  progress, 
suggest  that  new  serological  groups  will  be  found.   (See 
Leptospirosis  Project  Report). 

3.  Acute  Febrile  Illness  with  Hemorrhagic  Manifestations 
in  Beni  Department,  Bolivia. 

The  field  study  made  by  Drs.  Beye  and  Mackenzie,  and 
the  laboratory  investigations  made  by  Dr.  Wiebenga  suggest 
that  the  more  than  500  cases  of  this  illness  possibly  re- 
sulted from  exposure  to  a  viral  agent  introduced  into  the 
area  within  the  past  five  years .   Although  many  probable 
agents  have  been  excluded  as  causal  agents,  an  etiologic 
diagnosis  has  not  yet  been  made. 

Significance  to  Bio-Medical  Research  and  the  Program  of  the 
Institute; 

This  project  provides  medical  research  intelligence  indis- 
pensable to  the  proper  functioning  of  this  unit  while  offering 
pertinent  services  to  the  various  countries  within  our  geo- 
graphic locale.   Projects  have  been  initiated  subsequent  to  care- 
ful consideration  of  leads  discovered  through  these  surveillance 
practices  ^nd  through  the  cooperation  of  health  agencies  and 
individual  physicians  in  Panama  and  other  countries  of  this  area 
of  the  world. 

Proposed  Course  of  the  Project; 

Investigation  of  disease  outbreaks  and  of  promising  individual 
cases  will  continue.   Projects  will  evolve  from  these  studies 
when  indicated. 
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Serial  No.  NIAID-100-B 

1.  Tropical  Virology 

2.  Middle  America  Research  Unit 

3 .  Panama  Canal  Zone 


PHS-NIH 
Individual  Project  Report 
Calendar  Year  1962 


Part  A: 


Project  Title:   Study  of  Laboratory  Personnel  Given  Atten- 
uated Venezuelan  Equine  Encephalitis  Virus 

Principal  Investigator:   Dr.  Evert  Bruckner 

Other  Investigators:      MARU;  Dr.  Pauline  Peralta^  Dr.  Ifenry 

Be ye.  Miss  Dorothy  Longfellow; 
Fort  Detrick:  Maj .  Jerome  H.  Green- 
berg  and  Maj .  Robert  W.  McKinney 
Gorqas  Hospital:  Col.  John  Roberts, 
Dr.  Harold  Mondragon 

Cooperating  Units:        U.S.  Army  Medical  Unit,  Fort 

Detrick,  Gorgas  Memorial  Laboratory 
and  Gorgas  Hospital. 

Man  Years  (calendar  year  1962) 

Total:  1  6/12 

Professional:  8/12 

Other:  10/12 

Project  Description: 

Objectives; 

To  evaluate  the  responses  in  laboratory  personnel 
inoculated  with  tissue  culture  attenuated  VEE  virus,  obtained 
from  the  U.S.  Army  Medical  Unit,  Fort  Detrick,  Md. 

Methods  Employed; 

Forty-three  employees  of  the  Middle  America  Research 
Unit  and  the  Gorgas  Memorial  Laboratory  were  inoculated 
with  attenuated  VEE  virus.   Frozen  and  lyophilized  virus  from 
a  single  batch  were  used.   Clinical  and  laboratory  studies 

Part  B  included   no      lb 


were  conducted  over  a  period  of  18  months. 
Major  Findings: 

1.  Antibody  responses  were  more  frequently  observed  in 
persons  who  received  virus  which  had  been  frozen  than  in 
those  who  received  reconstituted  lyophilized  virus. 

2.  The  attenuated  virus  evoked  neutralizing  antibodies 
with  greater  frequency  and  to  higher  levels  for  the  attenuated 
than  for  the  wild  Panama  virus. 

3.  Undifferentiated  febrile  reactions  occurred  in  6  of 
20  infected  with  frozen  virus  and  3  of  6  infected  with  ly- 
ophilized virus. 

4.  Two  temporal  patterns  of  clinical  reaction  were 
noted,  one  occurring  2  to  3  days  after  inoculation  and  being 
quite  mild,  and  the  other  beginning  6  to  16  days  after  inocu- 
lation and  being  somewhat  more  severe. 

5.  Attenuated  virus  was  isolated  as  late  as  12  days  in 
one  case  and  17  days  in  another. 

6.  The  reactions  were  milder  than  illness  resulting 
from  laboratory  exposure  to  the  wild  virus. 

7.  The  complement-fixing  (CF)  and  hemagglutination- 
inhibiting  (HI)  antibodies  tended  to  decline  or  disappear 
in  the  first  six  months  after  immunization. 

8.  One  individual  who  developed  low  level  CF  and  HI 
VEE  antibodies,  only  borderline  neutralizing  antibody  to 
wild  VEE  virus  but  a  significant  level  of  neutralizing  an- 
tibody to  attenuated  virus,  suffered  a  clinical  illness  due 
to  wild  virus  five  months  after  immunization.   Five  other 
persons  who  also  were  judged  repeatedly  to  have  been  at  risk 
failed  to  become  ill. 

Significance  to  Bio-Medical  Research  and  the  Program  of 
the  Institute; 

Knowledge  of  the  response  to  attenuated  VEE  virus  has 
great  practical  and  theoretical  significance  -  practical  to 


^  a 


protect  laboratory  personnel  and  people  in  communities  ex- 
posed to  the  wild  strains  of  VEE  virus,  and  theoretical,  to 
contribute  toward  knowledge  of  its  immunizing  properties. 

Proposed  Course  of  the  Project; 

This  project  will  be  incorporated  into  the  more  compre- 
hensive studies  on  this  subject  by  the  U.S.  Army  Medical 
Unit,  Fort  Detrick. 


Serial  No.  NIAID-100-C 
1-   Tropical  Virology 

2.  Middle  America  Research  Unit 

3 .  Panama  Canal  Zone 


PHS-NIH 

Individual  Project  Report 

Calendar  Year  1962 


Part  A: 


Project  Title:   Venezuelan  Equine  Encephalomyelitis  in 

Panama 

Principal  Investigators:   Dr.  R.B.  Mackenzie  and  Dr.  K.M. 

Johnson 

Other  Investigators:       Dr.  P.  H.  Peralta,  Dr.  M.  L.  Kuns, 

Dr.  H.  K.  Beye,  Mr.  R.  Rawles  and 
Mr.  J.  E.  Vogel 

Cooperating  Units:         Gorgas  Memorial  Laboratory 

Laboratorio  Veterinario  de  Diag- 

nostico  e  Investigacion 
Health  Bureau,  Canal  Zone 
U.S.  Army  Mission  to  Panama 

pasb/paho 

Santo  Tomas  Hospital ,  Panama 
Gorgas  Hospital 

Man  Years  (Calendar  Year  1962) 

Total:  3    8/12 

Professional:       10.5/12 
Other  2    9.5/12 

Project  Description: 

Objectives : 

1.  To  investigate  the  virology,  epidemiology,  and 
ecology  of  Venezuelan  equine  encephalomyelitis  (VEE) 
virus  infection  in  Panama. 

2.  To  study  VEE  infections  both  virologically 
and  clinically,  as  facilities  permit. 

Part  B  included     no  31 


3.   To  evaluate  the  influence  of  naturally  acquired 
VEE  infection  in  humans  and  animals  upon  the  epidemiology 
and  ecology  of  other  arbor  viruses. 

Methods  Employed; 

Collections  of  arthropods^  birds,  mammals  and  other 
vertebrates  and  exposure  of  sentinel  animals  are  carried 
out  by  MARU  personnel,  or  personnel  of  a  cooperating  agency 
(GML,  USARCARIB,  PASB/PAHO,  Health  Bureau,  C.Z.  or  Health 
Ministry,  R.  P. )  with  consideration  being  given  to  the 
ecological  setting.   Surveillance  is  maintained  for  new 
areas  of  incidence  as  described  in  project  100-A. 

In  the  laboratory  investigations,  standard  methods 
for  the  study  of  arthropod-borne  viruses  (and  particularly 
methods  applicable  to  group  A  viruses)  have  been  used. 

Major  Findings; 

In  addition  to  Cafiito  where  the  first  isolation  in 
Panama  was  made  by  MARU  in  April  1961,  VEE  infection  and 
disease  has  now  been  demonstrated  in  Almirante  (Site  of 
GML  Bocas  del  Toro  Project),  Juan  Diaz  and  Herrera  Province. 

EEE  and  VEE  in  Herrera  Province,  Panama 

Since  late  in  July  1962,  many  horse  deaths  have 
occurred  along  the  Pacific  coast  of  Panama.   EEE  virus 
has  been  isolated   from  the  brains  of  two  animals  and 
conversion  by  CFT  from  negative  to  positive  has  been 
demonstrated  in  one  horse.   The  virus  of  VEE  has  been 
isolated  from  the  sera  of  five  of  ten  persons  suffer- 
ing from  an  acute  febrile  illness  in  the  center  of  the 
presumed  EEE  horse  outbreak  (El  Rincon,  Herrera  Pro- 
vince).  Humans  and  horses  were  bled  at  El  Rincon  and 
at  a  nearby  area  where  horse  illness  had  not  been  ob- 
served (Los  Canelos).   Serological  studies  on  these 
materials  are  now  in  progress. 


*   Primary  isolation,  Laboratorio  Veterinario  de  Diagnostico 
e  Investigacion,  Panama. 


Venezuelan  Encephalitis,  Juan  Diaz-Panama 

A  population  sample  living  adjacent  to  the  res- 
idence of  an  index  case  (Dec.  1961)  of  VEE  has  been 
bled  3  times.   No  CFT  conversions  from  negative  to 
positive  for  VEE  or  EEE  had  occurred  up  until  the  time 
of  the  last  bleeding  on  11  August. 

Sentinel  mice  have  been  exposed  regularly  since 
7  August.   Bird  and  animal  trapping  has  continued. 
One  viral  isolation  has  been  made  from  a  ground  dove 
and  another  from  a  sentinel  mouse.   Identification 
studies  are  in  progress.   Bird  catching  and  shooting 
and  sentinel  mice  exposures  have  been  increased  in 
this  locale. 

VEE  in  Canito  -  Panama 

In  Cafiito,  23  or  29%  of  83  residents  from  whom 
serum  was  obtained  in  May  1961  were  found  to  have  VEE 
antibodies;  12  or  15%  of  80  persons  living  in  the 
area  around  Canito  had  VEE  antibodies  at  that  time. 
Incidence  of  VEE  antibodies  in  Canito  increased  with 
age  and  was  particularly  high  in  certain  households. 
Antibody  levels  tended  to  be  higher  in  the  younger 
age  groups  and  lower  in  the  older  age  groups,  suggest- 
ing that  the  more  recent  infections  have  occurred 
primarily  among  the  younger  members  of  the  community. 

Significance  to  Bio-medical  Research  and  the  Program  of  the 
Institute: 

The  virus  of  VEE  had  not  been  isolated  in  Panama  pre- 
vious to  April  1961.   Since  Panama  lies  along  the  fly-way 
of  certain  migratory  birds^,  occurrence  of  VEE  virus  in 
Panama  may  be  of  importance  to  other  areas  of  the  Americas 
and  specifically  to  the  US  where  evidence  of  VEE  antibody 
was  recently  uncovered  in  Florida.   Epidemiologic  as  well 
as  ecologic  information  is  important  in  understanding  the 
local  situation  and  may  be  applicable  in  other  areas  where 
this  virus  occurs.   Clinical  and  virological  studies  on  VEE 
virus  infections  with  the  Panamanian  strain  will  add  to  the 
general  fund  of  knowledge  about  a  virus  which  may  cause  a 
severe,  incapacitating,  though  rarely  fatal,  systemic  in- 
fection in  man. 


Proposed  Course  of  the  Project; 

The  information  obtained  through  this  project  is  mark- 
edly altering  present  concepts  regarding  VEE  infection  and 
disease,  therefore,  surveillance  will  be  continued  in  the 
present  study  areas.   New  areas  will  be  explored  in  an  ef- 
fort to  locate  an  experimental  area  where  there  is  year- 
round  VEE  activity.   When  such  an  endemic  area  can  be  lo- 
cated, then  eco logic  studies  in  depth  will  be  undertaken. 
Epidemiologic  and  laboratory  investigations  on  the  relation 
of  VEE  infection  to  the  prevalence  of  other  viruses  will  be 
pursued.   This  project  will  probably  be  consolidated  into 
project  101  A  this  coming  year. 
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Serial  No.  NIAID-100-D 

1.  Tropical  Virology 

2 .  Middle  America  Research  Unit 

3 .  Panama  Canal  Zone 


PHS-NIH 
Individual  Project  Report 
Calendar  Year  1962 


Part  A: 


Project  Title:   Investigations  of  Leptospirosis  in  Panama 

Principal  Investigator:   Dr.  R.  B.  Mackenzie 

Other  Investigators    :   MARU:  Ma j .  F.  H.  Diercks,  Dr.  H.  K. 

Be  ye.  Dr.  K.  M.  Johnson  and 
Dr.  E.  Bruckner 
WRAIR:  Dr.  A.  D.  Alexander 
H.B.CZ:  Dr.  N.  Gale 
USARCARIB:  Capt.  J.  C.  Cottrell 

Cooperating  Units:  WRAIR 

USARCARIB 

Health  Bureau,  C.Z. 

Gorgas  Hospital 

Man  Years  (calendar  year  1962) 

Total:  3/12 

Professional:  3/12 
Other:          0 

Project  Description: 

Project  100  D  for  Calendar  Year  1961  was  consolidated 
during  1962  into  Project  103  B.   The  present  project  is  new. 

Objectives: 

1.  To  isolate  and  characterize  leptospirae  iso- 
lated in  the  Ft.  Kobbe  epidemic  (see  description  Pro- 
ject #100-A) 

2.  To  elucidate  the  epidemiology  of  this  outbreak. 


Part  B  included     No  '^  c 


3.   To  gain  information  on  epidemiology  of  leptospi- 
rosis  in  Panama^  as  leads  to  the  prevalence  of  viral  in- 
fections . 

Methods    Employed; 

Between  27-30  November  1961,  an  epidemic  of  human 
febrile  illness  occurred  among  troops  of  2  of  4  companies 
of  men  who  participated  in  jungle  exercises  during  14-17 
November  at  Fort  Kobbe,  C.  Z.   Isolation  of  Leptospirae 
were  made  from  the  urine  of  affected  persons,  as  well  as 
from  wild  mammals  in  the  area,  and  from  a  river  in  which 
the  two  affected  companies,  but  not  the  unaffected  com- 
panies, had  waded.   These  human  isolates,  the  first  re- 
covered in  Panama,  and  collections  of  sera  from  members 
of  the  exposed  companies,  have  been  under  detailed  study 
in  Dr.  Alexander's  laboratory  at  WRAIR.   Studies  are  still 
in  progress. 

Major  Findings; 

1.  The  documentation  of  leptospirosis  as  a  health 
problem  among  American  troops  in  Panama  and  the  Canal  Zone 
has  been  accomplished. 

2.  Leptospirae  have  been  isolated  from  humans  for 
the  first  time  in  Panama  and  the  Canal  Zone. 

3.  Serological  studies  of  leptospirae  isolated  from 
human  cases,  small  mammals  collected  in  the  area  of  ex- 
posure, and  from  river  water  indicate  that  new  serological 
groups  and  types  will  be  described 


Significance  to  Bio-Medical  Research  and  the  Program  of 
the  Institute; 

Leptospirae  as  a  cause  of  acute  febrile  illness  in 
this  area  of  the  world  must  be  differentiated  from  illness 
of  viral  and  mycotic  etiology.   Disease  caused  by  this 
group  of  organisms  is  of  great  significance  to  the  military, 
and  hence  information  which  can  be  made  available  through 
limited  participation  of  MARU  is  additionally  significant. 
A  very  recent  epidemic  of  febrile  illness  among  students 
undergoing  Jungle  Warfare  Training  indicates  leptospirae 
are  also  present  on  the  Atlantic  side  of  the  Isthmus.  Jungle 


warfare  students  are  unique  sentinels  in  studies  of  this 
type. 

Proposed  Course  of  the  Project; 

MARU  will  continue  to  cooperate  with  USARCARIB^  Canal 
Zone  Health  Bureau  and  WRAIR  in  providing  epidemiologic 
intelligence  liaison   and  coordination.   Because  of  the 
multiple  investigative  possibilities  inherent  in  the  groups 
of  students  participating  in  the  Jungle  Warfare  Training 
courses^  activities  will  be  expanded  in  this  area  and  this 
project  will  be  reoriented  as  staff  and  facilities  permit. 


Serial  No.  NIAID-100-E 

1.  Tropical  Virology 

2 .  Middle  America  Research  Unit 

3 .  Panama  Canal  Zone 


PHS-NIH 
Individual  Project  Report 
Calendar  Year  1962 


Part  A: 


Project  Title:   Vesicular  Stomatitis  Virus  (VSV)  Infections 

Principal  Investigator:   Dr.  Merle  L.  Kuns 

Other  Investigators:      Dr.  P.  H.  Peralta,  Dr.  K.  M.  Johnson, 

Col.  C.  Gleiser,  Mr.  R.  Rawles,  Mr. 
J.  Vogel 

Cooperating  Units:        Laboratorio  Veterinario  de  Diag- 

nostico  e  Investigacion 

Gorgas  Memorial  Laboratory,  R.  P. 

U.  S.  Army  Mission  to  Panama 

Epidemiology  Section,  Ministry  of 
Health,  R.  P. 

Compafiia  Ganadera  de  Code,  R.  P. 

Man  Years  (Calendar  Year  1962) 
Total:  2.5/12 

Professional:      2/12 
Other:  0.5/12 

Project  Description: 

Objectives : 

1)  To  determine  the  human  and  animal  infection 
rates  and  possible  illness  due  to  the  vesicular  stoma- 
titis viruses,  and 

2)  To  investigate  the  ecology  of  the  viruses. 

Methods  Employed: 

From  December  1960  through  February  1961  in  Code 
Province,  R.  P.,  one-hundred  eight  clinical  cases  oc- 

Part  B  included     no  38 


curred  in  dairy  cows.   The  Aftosa  Center  in  Rio  de  Janeiro 
reported  the  outbreak  due  to  New  Jersey  type  vesicular 
stomatitis  virus  and  an  agent  identified  as  this  virus  was 
subsequently  isolated  in  this  laboratory  from  test  lesion 
material  collected  during  the  outbreak.   Virus  pools  are 
prepared  from  infected  suckling  mouse  brain  and  hamster 
kidney  and  other  cell  cultures.   Human  and  animal  sera  have 
been  tested  by  neutralization  tests  in  cell  cultures  and  by 
CF  tests  performed  by  a  standard  method.   The  Indiana  type 
VSV  was  isolated  by  MARU  from  Phlebotomus  sandflies .   Sim- 
ilar methods  are  employed  with  this  virus. 

Major  Findings; 

Following  an  accident  in  the  laboratory,  a  MARU  staff 
member,  J.V.,had  an  acute,  but  relatively  brief  febrile 
illness.   Virus  was  not  isolated,  but  neutralizing  antibody 
to  Indiana  VSV  appeared  early  in  convalescence. 

Significance  to  Bio-Medical  Research  and  the  Program  of 
the  Institute: 

Because  vesicular  stomatitis  is  endemic  and  both  types 
of  VSV  occur,  Panama  offers  a  good  opportunity  to  study  the 
viruses  which  cause  a  disease  of  domestic  animals,  economic- 
ally important  in  certain  areas  of  the  U.S.  and  other 
countries  of  the  western  hemisphere,  and  can  infect  man  as 
well. 

Proposed  Course  of  the  Project; 

The  arrival  of  Dr.  Merle  Kuns  has  made  it  possible  to 
increase  activities  in  this  project  at  MARU  and  to  follow 
up  additional  leads  furnished  by  the  serological  study  of 
VSV  at  ABVS-LTV,  Bethesda,  and  at  the  Rockefeller  Labora- 
tories in  New  York  and  Belem. 
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Serial  No.  NIAID-101-A 
1-   Tropical  Virology 

2.  Middle  America  Research  Unit 

3 .  Panama  Canal  Zone 


PHS-NIH 
Individual  Project  Report 
Calendar  Year  1962 


Part  A: 


Project  Title:   Investigation  on  the  Ecology  of  Arthropod- 
borne  Viruses 

Principal  Investigator:   Dr.  Karl  Johnson 

Other  Investigators:      Dr.  R.  B.  Mackenzie^  Dr.  P.  Peralta, 

Dr.  Merle  Kuns^  Dr.  H.  Beye,  Dr.  A. 
Monto,  Mr.  R.  Rawles,  Mr.  J.  Vogel 
and  Miss  E.  Ear ley 

Cooperating  Units:        Environmental  Health  Branch 

USARCARIB,  Gorgas  Memorial  Labor- 
atory, R.  P. 

Hospital  Division,  Chiriqui  Land 
Co.,  Almirante,  R.  P. 

Arthropod -Borne  Virus  Section, 
LTV  (Bethesda) 

Laboratorio  Veterinario  de  Diag- 
nostico  e  Investigacion,  R.  P. 

Ministry  of  Health,  R.  P. 

Rockefeller  Laboratory,  Belem, 
Brazil 

Trinidad  Regional  Virus  Laboratory 

Man  Years:   (calendar  year  1962) 

Total:  3   2.5/12 
Professional:  9/12 

Other  2   5.5/12 

Project  Description: 

Objectives: 

1)   To  isolate  and  identify  arthropod-borne  viruses 
occurring  in  Middle  America 

Part  B  included     yes         ^^J 


2)  To  investigate  the  role  of  the  virus  isolates  in 
human  and  domestic  animal  disease. 

3)  To  study  the  role  of  arthropod  vectors  and  animal 
reservoirs  in  the  epidemiology  of  infections  due  to  the 
arthropod-borne  viruses. 

Methods  Employed; 

Either  directly  by  MARU  staff  or  through  arrangements 
with  one  of  the  cooperative  agencies  (Gorgas  Memorial  Labor- 
atoryj  etc.)j  arthropods  are  collected  by  standard  techniques 
and  identified  as  to  genus  and,  in  most  cases^  species  as 
well.   Appropriate  cell  cultures  and  suckling  mice  are  used 
for  virus  isolation.   Standard  methods  for  the  study  of 
arthropod -borne  viruses  -  including  neutralization,  comple- 
ment-fixation (CF)  and  hemagglutination-inhibition  techniques, 
are  used  for  the  characterization  and  identification  of  iso- 
lates and  for  determination  of  serum  antibodies  to  the  viruses 
in  animals  and  man.   "Immune"  ascitic  fluids  as  well  as  anti- 
sera  prepared  in  conventional  manner  are  employed  for  isolate 
identification. 

Major  Findings: 

There  have  been  41  virus  strains  isolated  at  MARU  from 
Bocas  del  Toro  arthropods.   Most  of  them  have  been  identified 
or  grouped.   Studies  at  MARU  this  year  have  been  mainly  con- 
cerned with  identification  procedures  and  more  detailed  study 
of  some  of  the  isolates.   One  of  the  few  mosquito  isolates 
remaining  unidentified  at  the  beginning  of  the  year  was  shown 
to  be  closely  related  to  Cache  Valley  virus  by  CFT.   Another 
virus  was  found  to  fall  in  Group  B.   Difficulties  in  preparing 
CF  antigen  and/or  immune  serum  or  ascitic  fluid  are  still  en- 
countered with  the  only  other  mosquito  isolate  not  at  least 
grouped  serologically. 

The  six  as  yet  unidentified  Phlebotomus  isolates  re- 
covered at  MARU  were  shown  to  be  closely  related  by  CF.   Tissue 
culture  adaptation  was  attempted  briefly  early  in  the  year. 
Difficulty  in  preparing  sufficiently  potent  antiserum  or  as- 
citic fluid  in  mice  continued  to  be  the  rule  in  renewed  at- 
tempts.  One  of  the  strains  was  sent  to  ABVS-LTV  and  Rockefel- 
ler Foundation  Virus  Laboratory  for  comparison  with  recognized 
viruses . 


Seeds  of  6  Phlebotomus  isolates  were  supplied  by  GML 
in  May,  for  comparison  with  the  MARU  isolates.   Infectious 
pools,  CF  antigens  and  CF  reactive  antisera  have  been  pre- 
pared.  All  of  the  6  are  closely  related  by  CF  to  one  another 
and  to  the  6  MARU  isolates.   Difficulty  in  preparing  neutral- 
izing antisera  has  been  encountered  with  these  strains  also. 

A  virus  isolate  from  a  dove  (Columbigallina  talpacote) 
collected  in  Juan  Diaz  area  on  3  Aug.  1962  and  another  from 
sentinel  mice  exposed  in  the  same  area  12-14  Sept.  are 
closely  related  to  St.  Louis  encephalitis  virus. 

Significance  to  Bio-Mtedical  Research  and  the  Program  of 
the  Institute; 

The  significance  of  knowledge  of  arboviruses  in  Middle 
America  was  first  documented  by  the  serious  impact  of  yellow 
fever  and  has  received  additional  emphasis  in  the  recent 
epidemic  of  St.  Louis  encephalitis  in  Florida.   The  role  of 
migratory  birds  in  transporting  arboviruses  from  endemic 
areas  of  "year  round"  activity  is  little  understood.   Inves- 
tigations aimed  at  an  understanding  of  arboviruses  in  poten- 
tially endemic  areas,  their  classification,  epidemiology, 
disease  potential,  natural  reservoirs  and  vectors,  is  essen- 
tial in  terms  of  eventual  control  or  eradication. 

Proposed  Course  of  the  Project; 

This  project  developed  originally  in  close  association 
with  the  Bocas  del  Toro  grant-supported  project  of  GML,  which 
entered  its  third  and  last  scheduled  year  in  1961. 

Increasing  future  emphasis  will  be  allocated  to  first 
locating  areas  in  Middle  America  of  true  endemicity  (en- 
zooticity)  and  then  investigating  the  ecology  and  epidemi- 
ology of  the  specific  viruses  in  depth. 

All  available  mechanisms:  exploratory  ecological  surveys, 
cooperative  arrangements  with  other  agencies  and  laboratories, 
and  epidemiological  investigations  (described  in  project  100- 
A)  will  be  utilized. 
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studies  will  also  be  carried  out  to  delineate  the 
relative  importance  of  some  of  these  arthropod-borne  viruses 
to  man  and  domestic  animals.   Vector  and  reservoir  relation- 
ships will  be  sought  for  certain  of  the  viruses. 
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Individual  Project  Report 
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Part  B:      Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 

Craighead,  John  E. ;  Shelokov,  Alexis  and  Peralta, 
Pauline.   The  Lizard:  A  Possible  Host  for  Eastern  Equine 
Encephalitis  Virus  in  Panama.   The  American  Journal  of 
Hygiene,  Vol.  76,  No.l,  pp. 82-87,  July,  1962. 

Honors  and  Awards  relating  to  this  project: 

1.   Received  Superior  Service  Award,  September  1962, 
(Mr.  Vogel)  . 
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Serial  No.  NIAID  -101-B 

1.  Tropical  Virology 

2.  Middle  America  Research  Unit 

3 .  Panama  Canal  Zone 


PHS-NIH 
Individual  Project  Report 
Calendar  Year  1962 


Part  A: 


Project  Title:   An  appraisal  of  chiggers  and  other  acrines 

of  the  American  tropics  for  pathogenic 
agents 

Principal  Investigator:   James  M.  Brennan 

Other  Investigators:   Conrad  E.  Yunker 

Cooperating  Units:   Rocky  Mountain  Laboratory,  Hamilton, 

Montana 

U.  S.  Army  Caribbean  (Environmental 
Health  Branch) 
Gorgas  Memorial  Laboratory,  R.P. 

Man  Years  (Calendar  year  1962) 
Total:  2  1/12 

Professional:   1  1/12 
Other:         1 

Project  Description: 

Objectives : 

A  preliminary  survey  to  determine  whether  chiggers 
(numerous  in  species  and  individuals,  and  parasitic  on  all 
terrestial  vertebrates) ,  as  well  as  other  parasitic  mites, 
are  of  importance  in  maintaining  and  transmitting  disease 
among  wild  animals  potentially  communicable  to  man. 

Methods  Employed: 

In  Panama,  random  and  intensive  sampling  of  the 
vertebrate  population  (with  emphasis  on  rodents)  and  sub- 
sequent recovery  of  ectoparasites  by  various  and  most 
effective  techniques  available  were  the  means  of  providing 
material  for  laboratory  tests. 


Part  B  included  -  Yes 

'^5 


since  the  1961  report,  we  continued  our  efforts  to 
isolate  rickettsiae  and  viruses  wherein  406  pools  of  acarines 
were  collected  and  sent  to  the  Rocky  Mountain  Laboratory  for 
processing.   These  pools,  comprised  mainly  of  chiggers,  but 
including  parasitoid  mites  and  ticks,  were  recovered  during 
the  course  of  examining  about  630  wild  vertebrates. 

Major  Findings; 

An  agent  isolated  from  a  pool  of  a  new  species  of 
intradermal  chiggers  off  a  spiny  rat  (Proechimys  semispinosus) 
has  been  serologically  confirmed  as  Coxiella  burnetii .   Two 
other  pools  of  mites ,  one  of  chiggers  off  bats  and  one  of 
laelapid  mites  off  rodents,  produced  antibodies  to  Q  fever 
in  guinea  pigs,  but  due  to  low  virulence  the  agent (s)  could 
not  be  recovered . 

A  strain  of  Rocky  Mountain  spotted  fever  was  re- 
covered from  immature  Amblyomma  sp.  pooled  from  an  opossum 
and  a  lizard . 

Two  virus  strains  of  low  titer  were  isolated  from  two 
pools  of  ticks.   Both  pools  consisted  of  immature  Amblyomma 
sp.  and  Haemaphysalis  juxtakochi .   One  pool  was  off  coati , 
Nasua  narica,  and  the  other  from  a  mixed  group  of  hosts  in- 
cluding coati,  cotton  rats  and  a  bird.   Repeated  passage  of 
the  strains  in  suckling  mice  failed  to  increase  the  titers 
sufficiently  to  permit  characterization. 

Significance  to  bio-medical  research  and  the  program  of 
the  Institute; 

Evidence  of  Q  fever  was  found  in  three  pools  of 
Panamanian  mites.   Due  to  intimate  contact  of  chiggers  with 
the  skin  of  their  hosts,  the  biological  significance  of  this 
association  cannot  be  assessed  at  present.   Laboratory  studies 
dealing  with  the  ability  of  chiggers  to  maintain  and  trans- 
mit  Coxiella  burnetii  are  indicated.   It  is  obvious  that 
future  studies  on  the  natural  ecology  of  Q  fever  should 
include  examination  of  mites . 

Rickettsia  rickettsii,  known  to  be  present  in  the 
Republic  of  Panama,  is  shown  for  the  first  time  to  exist 
in  the  Canal  Zone. 

Of  major  significance  is  the  finding  that  of  80 
species  of  chiggers  encountered  in  this  study,  only  17  were 
previously  known  to  exist  in  Panama.   In  fact,  the  isolation 
of  Coxiella  burnetii  was  from  a  species  of  chiggers  new  to 
science.   This  emphasizes  the  need  for  intensive  taxonomic 
reconnaissance  prior  to  or  concomitant  with  surveys  of 
Acarina  for  disease  relations. 

'■IS 


Proposed  Course  of  the  Project; 

Field  work  was  discontinued  in  mid-April  1962  in 
order  to  spend  full  time  on  the  preparation  of  several 
manuscripts  for  publication  and  to  terminate  the  program. 
Dr.  Yunker  returned  to  the  United  States  on  30  May  to 
attend  the  course  in  tissue  culture  at  the  University  of 
Wisconsin  and  Dr.  Brennan  returned  in  July.   The  project 
has  been  terminated  as  scheduled  at  the  time  of  its 
activation  in  August  1950. 
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Calendar  Year  1962 

Honors ,  Awards  and  Publications 


Publications  other  than  abstracts  from  this  project: 

1.  Brennan,  J.  M.    Pour  new  chiggers  from  Mexico.   J. 
Parasitol.  48(4) :618-620,  Aug.  1962. 

2.  Yunker,  C.  E.  and  Brennan,  J.  M.   Endoparasitic  chiggers, 
II.   Rediscovery  of  Doloisia  synoti  Oudemans ,  1910,  with 
descriptions  of  a  new  subgenus  and  two  new  species 

(Acarina:  Trombiculidae) .   Acarologia,  4(4) : 570-576, 
Oct.  1962. 

In  Press: 


2. 


Brennan,  J.  M.  and  Yunker,  C.  E.   Chiggers  of  Panama 
(Acarina:  Trombiculidae) .   Fieldiana  (Publ.  Chicago 
Natural  History  Museum) . 

Yunker,  Conrad.   Oryctolaelaps  kuntzi  n.  sp.  (Acarina; 
Laelaptidae)  from  a  Formosan  mole,  Talpa  insularis 
Swinhoe.   Proc .  Helminthol.  Soc.  Wash. 


3.  Yunker,  C.  E.  Chapter  52.  Acarina  other  than  ticks. 
In  Diseases  of  Laboratory  Animals.  R.  J.  Flynn,  ed . 
(In  Press)  . 

4.  Yunker,  C.  E.  and  Strandtmann,  R.  W.   The  genus 
Hirstionyssus  in  Panama  (Acarina:  Dermanyssidae) . 
Dieldiana . 

5.  Radovsky,  F.  J.  and  Yunker,  C.  E.   Four  new  species  of 
Steatonyssus  from  Africa  (Acarina:  Dermanyssidae) .  J. 
Parasitol . 


Honors  and  Awards  relating  to  this  project: 

1.  Drs .  Yunker  and  Brennan  were  invited  as  consultants  to 
Cali,  Colombia,  to  confer  with  Dr.  Robert  H.  Kokernot 
of  the  Rockefeller  Foundation  relative  to  studies  in 
South  America  of  mites  as  potential  disease  vectors . 

2.  Dr.  Yunker  attended  the  Conference  of  Acarologists  held 
at  Cornell  University  during  the  last  week  of  March,  1962 

^■18 


Serial  No.  NIAID-101-C 
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Part  A: 


Project  Title:   Viral  "Jungle  Fever"  in  U.  S.  Military 

Personnel 

Principal  Investigator:   Dr.  Karl  Johnson 

Other  Investigators:      Dr.  Pauline  Peralta^,  Dr.  Merle 

KunSj  Dr.  Ronald  Mackenzie, 
Dr.  Henry  K.  Beye,  Mr.  Robert 
Rawles  and  Mr.  John  Vogel 

Cooperating  Units:        Lt.  Col.  J.  E.  Goldoni,  CO 

Jungle  Warfare  Training  Center 

(JWTC)  U.  S.  Army 
Col.  T.  H.  Lane  MC,  Chief  Surgeon, 

USARCARIB 
Rockefeller  Laboratory,  Belem,  Brazil 

Man  Years  (calendar  year  1962) 

Total:  5/12 

Professional:  4.5/12 

Other:  1.5/12 

Project  Description: 

Objectives: 

1.  Isolation  of  viral  agents  from  the  blood  of 
military  students  participating  in  a  3 -week  course  at 
JWTC  with  illness  following  known  exposure  to  jungle 
environment. 

2.  To  determine  the  rate  of  human  infection  with 
the  newly  isolated  viruses  as  well  as  viruses  already 
known  to  be  active  on  the  Isthmus. 

Part  B  included     no 


3.   To  elucidate  the  epidemiology  of  these  agents. 

Methods   Employed; 

Successive  cycles  of  classes  at  JWTC  are  bled  before 
and  after  the  3 -week  course. 

Specimens  are  secured  from  men  reporting  to  the  aid 
station  with  other  than  traumatic  complaints.  These  are 
tested  for  virus  isolation  in  suckling  mice  (SM)  and  ap- 
propriate cell  cultures. 

Viruses  recovered  are  characterized  either  at  MARU 
or  ABVS-LTV.   As  staff  and  facilities  permit,  epidemiologic 
studies  are  undertaken. 

Major  Findings; 

Attempts  to  cultivate  human  serum  isolate  JW-10  in 
tissue  culture  were  carried  on  for  a  short  time  but  were 
discontinued  in  May  1962  because  of  difficulties  in  obtain- 
ing the  commercially  prepared  cultures  of  uniform  quality 
on  a  regular  schedule.   The  virus  was  sent  to  ABVS-LTV  and 
collaborative  studies  were  begun.   With  the  arrival  of  Miss 
E.  Ear ley  and  Dr.  Karl  Johnson,  new  tissue  culture  systems 
have  become  available  and  new  attempts  to  grow  the  virus 
are  now  in  progress.   Six  of  84  human  sera  from  Panama 
tested  to  date  have  neutralizing  antibodies  to  the  virus. 

Significance  to  Bio-Medical  Research  and  the  Program  of 
the  Institute; 

The  likelihood  that  isolates  from  human  blood  are  of 
pathogenic  significance  makes  information  from  this  study 
important  in  defining  not  only  the  local  health  problems 
but  viral  infections  of  importance  to  the  military  training 
program  of  the  area. 

Proposed  Course  of  the  Project; 

Identity  of  the  single  serum  isolate  will  be  sought 
on  a  continuing  basis.  Attempted  adaptation  of  the  virus 
to  cell  cultures  will  be  continued.   Staff  and  facilities 

permitting  increased  emphasis  will  be  made  in  surveillance 
of  the  class  cycles  and  ecological  studies  of  the  jungle 
training  area. 
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1.  Tropical  Virology 

2 .  Middle  America  Research  Unit 

3.  Panama  Canal  Zone 


PHS-NIH 

Individual  Project  Report 

Calendar  Year  1962 


Part  A: 


Project  Title:   Intestinal  Viral  Flora  in  Rural  Guatemalan 

Children  -  A  Survey  of  Three  Villages 

Principal  Investigators:   Dr.  P.  H.  Peralta,  Dr.  K.  Johnson, 

and  Dr.  H.  K.  Beye 

Other  Investigators  MARU:  Dr.  A.  Monto,  Miss  E.  Ear ley 

Mr.  Rawles  and  Mr.  J.  Vogel 
INCAP:  Miss  V.  Pierce,  Mr.  H.  Bruch, 

Drs.  M.  Behar,  N.  Scrimshaw,  J. 
Gordon,  W.  Ascoli  and  L.  Mata 

Cooperating  Units:         Instituto  de  Nutricion  de  Centre 

America  y  Panama  (INCAP),  Guatemala 

pasb/paho 

Man  Years  (calendar  year  1962) 

Total:  1   0-5/12 
Professional:         8/12 
Other:  4.5/12 

Project  Description: 
Objectives: 

1.  To  compare  the  incidence  and  nature  of  intes- 
tinal viral  flora  among  young  children  in  three  care- 
fully controlled  villages  under  constant  surveillance. 

2.  To  accumulate  information  on  diarrhea-associated 
enterovirus  infections . 


Part  B  included     no  '■'  -i- 
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Methods  Employed; 

Rectal  swabs  are  collected  by  INCAP  personnel  from  all 
children  under  5  years  of  age  in  three  villages  every  three 
months,  the  villages  being  visited  in  rotation  at  monthly 
intervals.   Data  on  diarrhea  at  time  of  sampling  is  recorded 
for  each  child.   Isolation  of  cytopathogenic  viruses  in  ap- 
propriate cell  cultures  is  attempted  at  MARU.   Isolates  are 
to  be  identified  and  grouped  insofar  as  possible.   The  vil- 
lages are  under  continuous  surveillance  by  field  staff  of 
INCAP. 

Major  Findings  (during  the  calendar  year): 

Virus  isolation  was  continued  during  the  year.   Entero- 
virus isolates  recovered  in  rhesus  monkey  kidney  cell  cul- 
tures from  rectal  swabs  collected  in  surveys  through  January 
1962  (i.e.  12  months  of  the  study)  were  tabulated. 

Rectal  Swab  Virus  Isolations  (Enteroviruses  Cytopathogenic 
for  RH  MKTC)  -  Three  Villages,  Guatemala 


Survey: 


Feb. 61   May  61   Aug. 61   Nov. 61 


Sta. 

) 

Specimens 

Cata- 

) 

rina 

) 

Enterovirus 

(Nutri- 

) 

Isolates 

tion) 

) 

) 

%   of  Speci- 

) 

mens  yield- 

) 

ing  isolates 
Survey: 

Sta. 

) 

Specimens 

Cruz 

) 

(Con- 

) 

Enterovirus 

trol) 

) 

Isolates 

83 


25 


30% 


98 


39 


40% 


74 


24 


32% 


112 


6% 


Mar  .61   June  6  1  Sept. 61  Dec  .61 
166      188      173       188 


37 


47 


20 


27 


%  of  Speci- 
mens yield- 
ing isolates 


22% 


25% 


12% 


14% 
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Sta. 

Maria 

("Treat- 
ment " 
Sanita- 
tion) 


Survey:         Apr. 61   July  61   Oct. 61   Jan. 62 

Specimens         200      189     196      173 

Enterovirus 
Isolates         178      28      32       16 

%  of  Speci- 
mens yield- 
ing isolates       39%     15%     16%       9% 


Significance  to  Bio-Medical  Research  and  the  Program  of 
the  Institute; 

This  study  ultimately  should  contribute  to  an  under- 
standing of  the  relationships  of  infection  with  enteroviruses, 
nutrition,  and  possibly  manifestations  of  disease  such  as 
diarrhea.   Diarrhea  and  gastroenteritis  among  children  under 
two  years  of  age  is  a  leading  cause  of  mortality  in  Guate- 
mala and  other  Central  American  countries. 

Proposed  Course  of  Project; 

The  18  month  period  programmed  for  the  collection  of 
rectal  swab  specimens  terminated  during  the  year.   New  tech- 
niques for  the  isolation  and  typing  of  enteroviruses  are 
now  being  emphasized  and  will  continue  this  next  year.   As 
information  is  made  available,  correlations  will  be  made 
between  the  data  collected  by  INCAP  and  by  MARU. 

Discussions  are  currently  in  progress  regarding  methods 
for  attempting  a  more  direct,  controlled  study  of  acute 
diarrhea  in  these  three  villages. 
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Part  A: 


Project  Title:   Investigations  on  New  Field  and  Laboratory 

Techniques 

Principal  Investigators:   Dr.  K.  Johnson  and  Dr.  H.  K.  Beye 

Other  Investigators:       Dr.  M.  Kuns,  Dr.  P.  Peralta,  Dr. 

R.  Mackenzie,  Dr.  A.  Monto,  Mr. 
R.  Rawles,  Miss  E.  Earley,  Miss 
D.  Longfellow  and  Mr.  J.  Vogel 

Cooperating  Units:         Gorgas  Memorial  Laboratory 

pasb/paho 
usarcarib 

U.S.  Army  Mission  to  Panama 

Man  Years  (calendar  year  1962) 
Total:  3.5/12 

Professional:      2/12 
Other:  1.5/12 

Project  Description: 

Objectives : 

To  develop  and  evaluate  new  field  and  laboratory 
techniques  useful  in  medical  research  and  clinical  in- 
vestigations . 

Methods  Employed: 

Ideas  for  improvement  of  techniques  and  procedures 
are  discussed  and  supported  as  facilities  allow.   The 
methods  employed  vary  in  accordance  with  the  specific 
area  of  interest. 

Part  B  included      No         5^4 


Major  Findings; 

1.  A  satisfactory  method  of  mechanical  grinding  of 
arthropods  (especially  mites)  using  ground  glass  tissue 
grinders  was  developed.   A  variable  speed,  electric  stirrer 
was  adapted  to  accommodate  7  ml  Ten  Broeck  tissue  grinders. 
This  procedure  is  less  time  consuming  and  produces  a  more 
homogeneous  suspension  (J.  Vogel  and  P.  Peralta)  than  clas- 
sical alundum  grinding  in  mortars. 

2.  The  production  of  hyperimmune  ascitic  fluid  in 
mice  with  arboviruses  was  demonstrated.   Preliminary  evalua- 
tion of  various  methods  was  described  (D.  Longfellow) . 

3.  Filter  paper  discs  for  virus  isolation  and  serolog- 
ical testing  has  application  in  arbovirus  virology  (J.  Brody) 

Significance  to  Bio-Medical  Research  and  the  Program  of 
the  Institute; 

In  a  rapidly  expanding  field  such  as  arbovirology  im- 
provements in  techniques  often  become  essential  to  the  suc- 
cessful completion  of  major  research  projects. 

Proposed  Course  of  the  Project; 

As  staff  and  facilities  permit,  additional  work  will 
be  done  in  evaluation  of  paper  discs  in  epidemiologic  sur- 
veys and  in  further  study  of  methods  to  produce  immune  as- 
citic fluids.   Areas  of  emphasis  this  next  year  will  in- 
clude; the  evaluation  of  various  cell  tissue  culture  sys- 
tems in  arbovirology,  with  particular  emphasis  upon  their 
efficiency  for  primary  isolation  of  virus  strains,  the 
microtitrator  in  arbovirology,  tissue  culture  neutralization 
tests  in  arbovirology,  and  the  field  application  of  the 
microanalyzer  in  clinical  investigations  conducted  in  the 
field. 
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Serial  No.  NIAID-103-B 

1.  Tropical  Virology 

2 .  Middle  America  Research  Unit 

3 .  Panama  Canal  Zone 


Part  A: 


PHS-NIH 
Individual  Project  Report 
Calendar  Year  1962 


Project  Title:   Epidemiologic  and  Clinical  Investigations  of 

the  Respiratory  and  Other  Non-Arthropod  Borne 
Viruses  in  the  American  Tropics. 

Principal  Investigator:   Dr.  K.  M.  Johnson 


Other  Investigators: 


Cooperating  Units: 


Dr.  P.H.  Peralta,  Dr.  A.  S.  MontOj 
Dr.  H.  K.  Beye,  Ma j .  B.  C.  Walton, 
Mr.  R.  T.  Rawles,  Mr.  J.  E.  Vogel 
and  Miss  E.  Earley 

Health  Bureau,  C.  Z. 
Ministry  of  Health,  R.  P. 

pasb/paho 


Man  Years:   (calendar  year  1962) 
Total:  9/12 

Professional:        7/12 
Other:  2/12 

Project  Description: 

This  project  is  a  consolidation  of  projects  100-D 
(Serological  Investigations  of  Measles  Virus  in  Isolated 
Populations)  and  100-B  (A  Clinical  and  Virological  Study  of 
Oropharyngeal  Lesions  in  Panamanian  Children),  described 
in  annual  report  for  1961,  and  projects  being  explored  and 
developed. 


Objectives; 

1.   To  describe  the  incidence,  prevalence,  differ- 
ential host  response,  and  differential  epidemiology  of 
the  respiratory  and  other  non-arthropod  borne  viruses 
in  this  area  of  the  World. 


Part  B  included 


yes 


Ob 


2.  To  determine  differences  in  the  epidemiologic 
and  clinical  patterns  between  the  virus  in  tropical  areas 
to  those  found  in  the  temperate  zones. 

3.  To  relate  observed  differences  to  biological  var- 
iations in  viruses  or  hosts ^  and  presence  or  absence  of 
other  microbial  infection  and  environment. 

Methods  Employed; 

1.  Study  of  data  pertinent  to  long-term  investiga- 
tions of  suitable  population  groups  ("Paraiso"  in  the 
Canal  Zone  is  one  probable  community)  is  now  in  progress. 
After  collection  of  appropriate  base-line  information  on 
the  individual^  the  family,  and  physical  culture  aspects 
of  the  community  and  its  inhabitants,  the  population  will 
be  placed  under  surveillance,  employing  various  schedules 
for  collecting  specimens  and  epidemiologic  data. 

Laboratory  procedures  for  the  isolation  of  virus- 
es, and  the  serological  responses  to  infections  included 
primary  isolations  in  stable  cell  tissue  culture  systems, 
and  standard  research  serological  techniques. 

Mechanisms  for  continuous  clinical  surveillance 
for  following  the  incidence  of  viral  infection  and  clinical 
disease  are  being  worked  out. 

2.  Additional  study  of  measles  epidemics  will  con- 
tinue as  described  in  last  year's  report  as  the  epidemics 
appear,  and  as  staff  and  facilities  permit. 

Major  Findings; 

Since  respiratory  viral  investigations  are  still  being 
explored  and  programmed,  and  because  the  other  two  projects 
were  inactive  in  1952  through  the  absences  of  Drs.  Brody 
and  Ordonez,  there  are  no  additional  major  findings  to  re- 
port. 

Significance  to  Bio-Medical  Research  and  the  Program  of 
the  Institute; 

There  is  at  present  no  available  knowledge  on  either 
the  types  of  respiratory  viruses  causing  upper  respiratory 
infections  and  diseases  in  tropical  areas,  or  the  epidem- 
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iology  of  these  viruses.   To  fill  in  this  gap  is  of  impor- 
tance, but  is  especially  pertinent  at  present  because  of 
the  great  effort  being  made  by  our  Institute  to  develop 
a  vaccine  against  the  "common  cold" .   Viral  agents  now 
given  greatest  consideration  are  those  active  in  this  syn- 
drome in  temperate  zones.   It  thus  becomes  pertinent  to 
know  if  the  same  agents  are  involved  in  the  same  way  in 
tropical  regions. 

Proposed  Course  of  the  Project; 

The  respiratory  viral  aspects  of  this  project  will 
be  developed  as  rapidly  as  possible.   Other  aspects  will 
be  pursued  as  staff  and  facilities  permit. 


^"0 


Serial  No.  NIAID-103-B 

1.  Tropical  Virology 

2.  Middle  America  Research  Unit 

3 .  Panama  Canal  Zone 

PHS-NIH 
Individual  Project  Report 
Calendar  Year  1962 

Part  B;   Honors,  Awards  and  Publications 

Publications  other  than  abstracts  from  this  project: 

Craighead,  John  E.,  Peralta,  Pauline  H. ,  Murnane,  Thomas  G. 
and  Shelokov,  Alexis.   Oral  infection  of  swine  with  the 
encephalomyocarditis  virus .   The  Journal  of  Infectious 
Diseases,  (in  press) . 

Craighead,  J.  E.  and  Shelokov,  A.   Encephalomyocarditis 
hemagglutination-inhibition  tests  using  antigens  prepared 
in  HeLa  cell  cultures.   Proc.  Soc .  Exp.  Biol.  &  Med. 
108:823-826,  1961.   (Reported  last  year  as  In  press) 
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Serial  No.  NIAID-104-A 

1.  Tropical  Virology 

2.  Middle  America  Research  Unit 

3.  Panama,  Canal  Zone 


PHS-NIH 
Individual  Project  Report 
Calendar  Year  1962 


Part  A: 


Project  Title:   Studies  of  Parasitic  Infections  in  Panama 

and  Central  America 

Principal  Investigator:   Maj .  B.  C.  Walton,  MSC 

(R&D  Command,  U.S.  Army) 

Other  Investigators:   Dr.  R.  Tesch,  Gorgas  Hospital 

Dr.  C.  M.  Johnson,  Director,  Gorgas 

Memorial  Laboratory,  R.  P. 
Mrs.  Irma  de  Arjona,  GML,  R.  P. 
Dr.  H.  K.  Beye,  Director,  MARU 

Cooperating  Units:   Gorgas  Hospital,  C.  Z. 

U.  S.  Military  Dispensaries,  C.  Z. 
Veterinary  Division,  Health  Bureau,  C.  Z, 
Santo  Tomas  Hospital,  R.  P. 
Gorgas  Memorial  Laboratory,  R.  P. 

Man  Years  (Calendar  year  1962) 
Total:  1/2 

Professional:   1/3 
Other :  1/6 

Project  Description: 

This  project  will  be  principally  concerned  with,  but 
not  limited  to,  investigations  of  parasitic  infections  en- 
demic in  Central  America  which  might  be  pertinent  to  the 
military  establishment.   It  represents  a  transition  from  the 
project  described  under  this  number  for  the  calendar  year 
1961. 


Part  B  included  -  Yes 


CJ 


objectives: 

To  establish: 

1.  The  extent  of  importance  of  several  of  the  most 
important  parasitic  infections  endemic  in  the  area. 

2.  The  possible  interrelationships  of  parasites 
with  other  causative  agents  of  human  disease. 

Methods  Employed: 

Standard  microscopic  and  cultural  diagnostic  techniques 
have  been  established  and  preparation  to  establish  capabi- 
lities for  immunologic  diagnosis  in  several  parasitic  in- 
fections are  in  progress. 

Major  Findings: 

In  collaboration  with  Dr.  Robert  Tesch,  resident  Pediat- 
ric Service,  Gorgas  Hospital,  studies  on  helminthic  pneumo- 
nitis were  initiated.   In  a  series  of  five  pediatric  patients 
with  pneumonias  of  unknown  etiology,  migrating  nematode  lar- 
vae were  recovered  from  gastric  washings  of  one  patient  and 
identified  as  fourth  state  Ascaris  lumbricoides .   Because 
this  study  is  only  at  its  inception,  no  significant  data 
or  conclusions  are  yet  available;  however,  it  is  postulated 
that  a  significant  number  of  the  pediatric  patients  hospi- 
talized for  pulmonary  symptoms  in  the  Canal  Zone  could  be 
attributed  to  helminthic  etiology  if  proper  diagnostic 
methods  were  readily  available  and  promptly  employed. 

Significance  to  Bio-Medical  Research  and  the  Program  of 
the  Institute: 

Although  work  did  not  start  on  this  project  until 
September  1952,  the  project  now  in  its  exploratory  phase 
has  served  to  delineate  several  interesting  leads  of  general 
interest. 

Proposed  Course  of  the  Project: 

The  project  will  continue  towards  the  stated  objectives 
following  guide  lines  currently  being  established. 


Serial  No.  NIAID  -  104-A 

1 .  Tropical  Virology 

2.  Middle  America  Research  Unit 

3 .  Panama ,  Canal  Zone 

PHS-NIH 
Individual  Project  Report 
Calendar  Year  1962 

Part  B   Honors ,  Awards ,  and  Publications 

Publications  other  than  abstracts  from  this  project: 

1.  Beye,  Henry  K.,  Brooks,  Charles  and  Guinn,  Elizabeth. 
Protozoan  and  helminthic  infestations  among  migratory 
agricultural  workers.   American  Journal  of  Public 
Health,  51:1862-1871,  Dec.  1961. 

2.  Kuvin,  Sanford  F.,  Beye,  Henry  K.,  Stohlman,  Fred,  Jr., 
Contacos,  Peter  G.  and  Coatney,  G.  Robert.   Clinical 
and  physiological  responses  in  sporozoite-induced  B 
strain  Plasmodium  cynomolgi  and  Plasmodium  vivax  in- 
fections in  normal  volunteers .   Transactions  of  the 
Royal  Society  of  Trop.  Med.  &  Hyg . ,  56:371-378, 

Sept.  1962. 

Honors  and  Awards  relating  to  this  Project: 

1.  Invited  speaker  at  the  National  Research  Council's 
Workshop  on  Geographic  Pathology  in  Washington,  D.  C, 
January  1962  (on  "A  retrospective  appraisal  of  the 
epidemiology  of  filariasis  and  elephantiasis 
(Wuchereria  bancrof ti  and  Brugia  malayi)  -  Dr .  H .  K . 
Beye. 

2 .  Invited  contributor  on  amebiasis  and  helminthiasis 
for  the  Medical  Health  Data  Bulletin  for  the  Canal 
Zone  and  Republic  of  Panama,  1962  -  Dr.  H.  K.  Beye. 
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Serial  No.  NIAID-105-A 

1.  Tropical  Virology 

2.  Mycotic  and  Bacterial  Diseases 

Section,  MARU 

3 .  Panama  Canal  2k3ne 


PHS-NIH 
Individual  Project  Report 
Calendar  Year  1962 


Part  A: 


Project  Title:   Studies  of  Microbial  Diseases  of  Military 

Importance  in  Latin-America 

Principal  Investigator:   Major  F.  H.  Diercks,  MSC 

(RScD  Command  U.S.  Army) 


Other  Investigators: 


Sgt.  Harlan  B.  Kelley,  USAMRU,  MARU 
Mrs,  M.  H-  Shacklette,  USAMRU,  MARU 
Dr.  N.  B.  Gale,  Canal  Zone  Health 
Bureau 


Cooperating  Units: 


Walter  Reed  Army  Institute  of  Re- 
search 

Gorgas  Memorial  Laboratory 

Gorgas  and  Coco  Solo  Hospitals,  C.Z. 

Army,  Navy  and  Air  Force  Surgeons, 
Caribbean  Command 

U.S.  Army  Environmental  Health  Branch 

U.S.  Army  Preventive  Medicine  Officer 

Canal  Zone  Gov't  Health  Bureau  Div. 
of  Vet.  Medicine 

Ministry  of  Health,  R.P. 

Dept.  of  Dermatology,  Univ.  of  Miami, 
Florida 


Man  Years  (calendar  year  1961) 

Total:  1/4 

Professional:  1/8 

Other:  1/8 


Project  Description: 

This  project  is  in  coordination  with  Projects  100-A 
(Surveillance  of  Infectious  Disease  Situations  to  Determine 

Part  B  included     no 
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Investigative  Potential  for  MARU)  and  100-D  (Investigations 
of  Leptospirosis  in  Panama) . 

Objectives; 

1.  To  describe  and  document  microbial  diseases 
and  their  effects  on  military  and  civilian  population 
groups  in  Latin  America. 

2.  To  isolate  and  identify  public  health  prob- 
lems affecting  military  and  civilian  populations  which 
require  additional  intensive  study  and  research - 

3 .  To  provide  research  laboratory  support  for  the 
development  of  new  areas  of  investigation  and  the  capa- 
bility for  pursuing  poorly  understood  public  health 
problems . 

Methods  Employed; 

In  cooperation  with  military  and  civilian  health 
authorities  and  the  Epidemiology  Section,  MARU,  efforts 
have  been  made  to  provide  for  early  recognition  of  an 
increased  prevalence  of  disease  among  selected  popula- 
tion groups.   This  includes  the  gathering  of  statistical 
evidence  that  an  increase  in  prevalence  actually  did 
exist.   When  such  evidence  is  available,  then  the  col- 
lection of  appropriate  specimens  includes  baseline  sero- 
logical specimens,  suitable  materials  for  etiologic 
studies,  and  convalescent  blood  specimens  for  later 
study  by  serologic  means.   When  the  basic  information 
was  gathered,  field  evaluations  of  the  situation  were 
made  and  consultations  with  other  interested  labora- 
tories providing  base  laboratory  type  support  were 
sought.   In  general  these  studies  have  avoided  long- 
term  projects  dealing  with  chronic  disease  and/or  toxi- 
city or  control  studies,  since  these  can  best  be  dealt 
with  under  more  appropriate  arrangements  with  interested 
agencies.   Our  prime  interest  has  been  and  continues  to 
be  in  gastro-intestinal  disease,  acute  respiratory 
disease,  or  systemic  diseases  of  explosive  character 
and  moderate  duration. 

Major  Findings; 

During  the  past  year,  the  participation  of  the 
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MARU  group  in  operation  "Swamp  Fox  II"  revealed  that  among 
a  group  of  approximately  77  men,  who  spent  67  days  in  Panama, 
there  were  3  histoplasmin  conversions.   In  addition,  labor- 
atory facilities  for  the  University  of  Miami  Dermatology  Re- 
search Team  were  provided.   These  investigations  have  shown, 
among  other  observations,  that  many  men  sent  to  tropical 
areas  for  short-term  projects  bring  with  them  dermatological 
lesions  and  mycotic  infections  which  are  likely  to  intensify 
under  tropical  conditions.   The  detailed  microbiological 
studies  and  observations  of  this  research  team  endeavor  will 
be  presented  elsewhere.   The  role  of  this  unit  was  primarily 
that  of  a  coordinating  agency  in  these  endeavors. 

In  December  1961,  this  Unit  became  aware  of  the  presence 
of  acute  febrile  disease  among  soldiers  at  Fort  Kobbe  Dis- 
pensary, through  the  surveillance  activities  of  the  Epidemi- 
ology Section  of  MARU.   Through  the  efforts  of:  WRAIR  and 
NIAID  personnel  assigned  at  MARU,  personnel  of  the  Veterinary 
Division,  WRAIR,  the  office  of  The  Surgeon,  USARCARIB,  and 
the  Department  of  Veterinary  Medicine,  Health  Bureau,  Canal 
Zone  Government,  at  least  5  of  the  7  febrile  illnesses  were 
shown  to  be  caused  by  leptospiral  infection.   There  were 
more  than  37  strains  of  leptospirae  isolated  as  a  direct  re- 
sult of  the  increased  operations  following  the  Fort  Kobbe 
outbreak,  which  have  been  classified  into  at  least  5  different 
sero-subgroups  by  the  Walter  Reed  Army  Institute  of  Research. 
Retrospective  serological  studies  have  incriminated  inappar- 
ent  leptospiral  infections  among  the  troops  participating 
in  this  training  exercise.   The  data  now  available  indicate 
the  presence  of  new  sero-types  among  these  strains.   As  a 
result  of  these  studies,  there  is  an  increased  local  aware- 
ness of  leptospirosis  as  a  cause  of  morbidity  among  both  the 
military  and  civilian  populations  residing  in  the  Canal  Zone 
and  in  the  Republic  of  Panama.   Thus  it  is  believed  that  this 
unit  has  acted  as  a  catalyst  in  delineating  and  defining  a 
new  area  of  research  in   our  locale  which  can  better  be  pur- 
sued under  alternate  existing  programs. 

During  the  present  report  period.  Salmonellosis  was 
recognized  and  documented  as  the  cause  of  an  explosive  out- 
break of  gastro-intestinal  disease  among  soldiers  residing 
in  the  Canal  Zone.   In  brief,  there  were  13  cases  of  acute 
gastro-enteritis  seen  at  the  Fort  Davis  Dispensary  in  the 
month  of  December.   Cultures  of  rectal  swabs  submitted  for 
viral  studies  yielded  8  isolates  which  were  presumptively 
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classified  as  Salmonella  by  their  cultural  characteristics 
and  group  serologic  reactions.   Confirmation  of  the  identity 
of  these  isolates  was  done  by  the  Department  of  Bacteriology, 
Walter  Reed  Army  Institute  of  Research.   Six  of  the  8  iso- 
lates were  Salmonella  Newport  while  the  remaining  isolates 
were  members  of  the  Alkaligenes-Aerogenes  group.   Thus,  6 
of  the  13  cases  of  gastro-enteritis  were  defined  etiologic- 
ally  as  due  to  infection  with  Salmonella  Newport . 

Significance  to  Bio-Medical  Research  and  the  Program  of 
the  Institute; 

Expansion  of  the  laboratory's  capability  to  participate 
effectively  in  investigations  into  acute  infectious  disease 
outbreaks  has  resulted  in  an  increased  local  awareness  of 
infectious  disease  problems  and  it  is  to  be  hoped  that  more 
satisfactory  methods  for  prevention  and  control  of  these 
maladies  ill  ensue.   As  activities  of  this  project  expand, 
our  efforts  should  become  truly  international  and  partici- 
pation in  countries  other  than  Panama  and  the  Canal  Zone 
should  result,  thus  providing  an  opportunity  for  expanding 
our  knowledge  of  the  distribution  and  prevalence  of  infec- 
tious disease  agents  throughout  Latin  America. 

Proposed  Course  of  the  Project 

The  primary  effort  during  this  report  period  has  been 
in  establishing  lines  of  communication  with  various  military 
and  civilian  groups  who  are  willing  to  participate  in  these 
studies.   This  has  provided  increased  surveillance  of  disease 
problems  among  specialized  groups  of  men  coming  to  the  Canal 
for  related  research  and  development  projects.   In  addition, 
collaborative  studies  with  other  countries  are  being  sought 
actively  and  it  should  be  possible  to  establish  more  effect- 
ive liaison  which  will  call  to  our  attention  an  increase  in 
the  prevalence  of  disease  in  other  selected  locales. 


Serial  No.  NIAID-108 

1.  Tropical  Virology 

2.  Mycotic  and  Bacterial  Diseases 

Section,  MARU 

3 .  Panama  Canal  Zone 


Part  A: 


PHS-NIH 

Individual  Project  Report 

Calendar  Year  1962 


Project  Title: 


Studies  of  Histoplasmosis  on  the  Isthmus 
o  f  Panama 


Principal  Investigator: 


Maj.  F.  H.  Diercks,  MSC  (RStD  Com- 
mand, U.  S.  Army) 


Other  Investigators: 


Sgt.  H.  B.  Kelley,  USAMRU,  MARU 
Mrs.  M.  H.  Shacklette,  USAMRU, 

MARU 
Dr.  Rodolfo  Young,  Gorgas  Hospital 
Dr.  N.  B.  Gale,  Canal  Zone  Health 

Bureau 


Cooperating  Units: 


Walter  Reed  Army  Institute  of 

Research 
Gorgas  Memorial  Laboratory,  R. P. 
Hospital  del  Nino,  R.  P. 
Gorgas  and  Coco  Solo  Hospitals,  C.Z. 
Ministry  of  Health,  R.  P. 
Canal  Zone  Health  Bureau 
Army,  Navy  and  Air  Force  Surgeons 
U.S.  Army  Environmental  Health 

Branch 
U.S.  Army  Preventive  Medicine  Officer 
Div.  of  Vet.  Med.,  Health  Bureau, 

Canal  Zone  Government 


Man  Years  (calendar  year  1961) 
Total:  5 

Professional:      1  1/4 
Other:  3  3/4 


Part  B  included 


yes 
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Project  Decription: 
Objectives; 

1.  To  determine  the  public  health  significance  of 
histoplasmosis  in  military  and  civilian  population  groups 
in  a  known  endemic  region. 

2.  To  define  and  quantitate  certain  of  the  factors 
associated  with  the  dissemination  of  Histoplasma  capsul- 
atum  in  nature. 

3 •   To  provide  diagnostic  and  research  laboratory 
support  for  the  elucidation  of  the  early  pathogenesis 
of  clinical  histoplasmosis  and  for  the  evaluation  of 
therapeutic  regimens  for  the  treatment  of  this  disease 
(in  cooperation  with  Gorgas  Hospital) . 

^fethods    Employed; 

In  cooperation  with  military  and  civilian  health 
authorities  obtain  and  interpret  data  on  sensitivity 
to  histoplasmin  in  individuals  residing  in  the  Canal 
Zone  and  the  Republic  of  Panama - 

Collect  and  collate  data  from  known  hyperendemic 
foci  to  include:  Soil,  guano  and  compost  samples  for 
recovery  and  quantitation  of  H-  capsulatum;  meteorologi- 
cal data  for  evaluation  of  temporal  factors  influencing 
dissemination;  and  recovery  attempts  from  wild  animals 
for  definition  of  their  importance  as  reservoirs  of  in- 
fection. 

Major  Findings; 

During  the  past  year,  serologic  confirmation  of  the 
clinical  diagnosis  of  histoplasmosis  has  been  obtained 
in  12  patients  admitted  to  the  participating  hospitals 
in  the  Canal  Zone  and  the  Republic  of  Panama.   During 
the  year,  recovery  attempts  from  sputa,  urine  and  other 
clinical  materials  were  made  by  inoculation  into  mice 
and  onto  blood-fortified  mycosel  media  without  success. 

It  has  been  possible  to  obtain  skin  tests  data  among 
residents  of  the  San  Bias  Islands,  which  indicate  that 


this  population  group  shows  an  increasing  sensitivity  to 
histoplasmin  from  the  younger  to  the  older  residents.   The 
overall  incidence  of  positivity  is  approximately  50%.   A 
preliminary  analysis  of  these  1038  completed  skin  test  data 
showed  the  proportion  of  positive  reactors  within  the  age 
groups  sampled  to  increase  most  rapidly  from  age  11  to  20. 
There  is  a  difference  of  about  5  years  between  the  males  and 
females  to  display  the  same  proportion  of  positive  reactors. 
A  report  of  these  observations  has  been  prepared  and  clear- 
ance of  the  data  for  publication  has  been  obtained.   Further 
skin  test  data  in  the  Provinces  of  Code  and  Herrera  and  in 
the  City  of  Panama  have  been  done  during  this  report  period 
and  will  be  summarized  in  future  reports. 

Empirical  laboratory  studies  on  the  conversion  of  re- 
cently isolated  strains  of  H.  capsulatum  have  resulted  in  one 
strain  recovered  from  bat  liver  and  spleen  which  produces 
smooth  yeast  phase  growth  on  Francis  glucose  -  cystive  choco- 
late agar  after  passage  through  mice.   Moreover^  attempts  to 
store  isolates  at  deep-freeze  temperatures  have  been  success- 
ful.  Mycelial  phase  suspensions  stored  in  sealed  glass  am- 
pules for  periods  up  to  3  months  have  remained  viable.   How- 
ever, observations  regarding  the  storage  of  yeast  phase  or- 
ganisms are  still  in  progress. 

The  isolation  of  Histoplasma  capsulatum  from  the  liver 
and  spleen  tissues  of  insectivorous  bats  (Chilonycterus 
rubiginosa  fusca  and  Lonchorina  aurita  aurita)  taken  from 
at  least  three  different  harborages  has  reemphasized  the 
role  of  bats  as  potential  vectors  and  reservoirs  of  this  dis- 
ease. 

The  details  of  the  recoveries  from  Chilonycteris  are 
well  documented  (1).   However,  the  recovery  of  H.  capsulatum 
from  Lonchorina  aurita  aurita,  an  insectivorous  bat,  is  of 
interest.   On  4  May,  5  bats  of  this  species  were  netted  in  a 
culvert  which  runs  under  the  Panama  Railroad  near  Summit, 
Canal  Zone.   The  concrete  culvert  which  is  about  100  ft-  in 
length  has  a  small  stream  running  through  it  which  precludes 
the  buildup  of  guano  and  dust.   In  the  laboratory,  the  bats 
were  processed  individually  and  liver  and  spleen  suspensions 
were  inoculated  onto  2  blood-fortified  mycosel  plates  and 
into  2  mice  each.   H.  capsulatum  was  identified  on  the  direct 
plates  of  2  of  the  5  bats  processed. 
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Further  isolation  attempts  from  bats  collected  during 
July  and  August  at  the  Chagres  Boy  Scout  Camp  and  Sandillo 
mines  yielded  positive  isolates  from  three  additional  genera 
of  bats,  i.e.  Glosophaqa,  Carollia  and  Desmodus .   The  latter 
genera  is  the  well-known  vampire  bat  of  the  Panama  region. 

Although  bats  are  probably  the  most  common  mammals  in 
Panama,  virtually  nothing  is  known  of  their  biological  role 
in  the  epidemiology  of  histoplasmosis.   For  this  reason, 
considerable  effort  has  been  expended  during  this  report 
period  in  programming  for  a  continuing  study  on  the  ecology 
of  bats  as  vectors  and  reservoirs  of  disease. 

The  specific  aims  of  this  endeavor  are  to  be:  1)  ecolo- 
gical studies  of  both  histoplasma  infected  bat  colonies  and 
of  histoplasma  negative  colonies;  2)  establishment  of  a  labor- 
atory colony  of  bats  to  facilitate  laboratory  research  pro- 
grams; 3)  determination  of  flight  ranges  of  various  species 
of  bats  and  the  degree  of  interchange  of  individual  bats 
between  colonies;  4)  comparative  studies  on  the  relative 
abundance  of  bat  species  in  densely  populated,  sparsely  pop- 
ulated and  uninhabited  regions  of  human  habitation;  5)  study 
of  the  relationships  between  soil  samples  infected  with 
Histoplasma  capsulatum  and  the  utilization  of  those  areas 
by  infected  bats,  and,  finally,  6)  collection  of  bat  sera 
and  ectoparasites  from  a  variety  of  bat  species  through  all 
seasons  of  the  year  for  further  investigative  programs. 

With  the  specimens  and  materials  supplied  through  these 
field  studies,  it  will  be  possible  to  study  many  other  prob- 
lems such  as  the  formation  of  antibodies  by  bats  to  Histo- 
plasma capsulatum  infection;  the  effects  of  the  disease  on 
bats;  the  method  of  infection;  the  means  of  dissemination, 
the  likelihood  for  the  spread  of  disease  by  bats  from  known 
foci  of  infection;  and  finally,  an  evaluation  of  possible 
control  measures  that  may  be  necessary  to  eliminate  the  risk 
of  human  infection  associated  with  bat  harborages. 

During  this  report  period  it  was  possible  by  means  of  a 
presentation  at  the  Air  Force  Latin-America  Medical  Confer- 
ence and  preparation  of  a  report  for  use  in  the  Medical  Health 
Bulletin  to  alert  Preventive  Medicine  Officers  and  Health  De- 
partments of  the  possible  role  of  bats  in  the  dissemination  of 
Histoplasma  capsulatum  in  nature  and  to  suggest  hygienic 
practices  which  should  reduce  the  risk  of  infection  for 
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military  personnel  and  their  dependents. 

Significance  to  Bio-Medical  Research  and  the  Program  of 
the  Institute; 

During  this  report  period  12  new  cases  of  histoplasmosis 
have  been  recognized  and  documented  serologically  among  pa- 
tients seen  in  the  several  participating  dispensaries  and 
hospitals  of  this  region.   Five  genera  of  bats  have  been 
shown  to  be  infected  in  nature  by  the  recovery  of  Histoplasma 
capsulatum  from  liver  and  spleen  suspension  sampled  in  the 
laboratory.   The  implication  of  these  findings  which  involve 
at  least  five  widely  separated  harborages  which  differ  mark- 
edly in  their  physical  features,  have  been  made  available  to 
public  health  authorities  within  this  geographic  locale.   Ex- 
tensive programming  efforts  in  cooperation  with  other  agen- 
cies have  been  made,  and  further  studies  should  result  in 
the  accumulation  of  additional  data  and  information  of  basic 
scientific  importance.   Skin  test  surveys  carried  out  in 
conjunction  with  the  Anti-tuberculosis  Campaign  of  the  Re- 
public of  Panama  have  contributed  additional  information  on 
the  distribution  of  this  disease  among  human  residents  of 
the  Isthmus  of  Panama.   Moreover,  these  studies  have  indicated 
considerable  variation  in  the  prevalence  of  skin-test  sen- 
sitivity among  residents  of  the  San  Bias  Islands;  the  pro- 
vinces of  Code  and  Herrera  and  the  city  of  Panama.   From 
our.  failure  to  obtain  cultural  evidence  of  histoplasma  in- 
fections we  are  convinced  that  more  intensive  laboratory 
studies  on  the  biological  properties  of  Histoplasma  capsula- 
tum  in  cell  cultures,  improved  culture  media  and  more  sen- 
sitive serologic  test  procedures  are  indicated.   These  stud- 
ies on  the  occurrence  of  histoplasmosis  on  the  Isthmus  of 
Panama  will  be  continued. 

Proposed  Course  of  the  Project; 

Primary  efforts  during  the  next  year  will  be  directed 
toward  quantitative  studies  of  the  distribution  of  Histoplasma 
capsulatum  in  nature;  intensified  laboratory  efforts  to 
develop  more  efficient  diagnostic  laboratory  tools  for  the 
early  recognition  of  human  Histoplasmosis;  and  continued 
studies  with  the  Panama  Anti-tuberculosis  Team  to  increase 
our  knowledge  of  the  distribution  of  skin-test  sensitivity 
among  the  residents  of  the  Republic  of  Panama.   Provided 
adequate  in-service  funds  can  be  obtained  to  support  MARU- 
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related  activities  of  Col.  Chester  Gleiser,  Chief,  USOM 
Panama,  efforts  will  be  made  to  study  the  histopathology 
of  histoplasmosis  in  naturally  infected  bats  and  other  mam- 
mals as  they  are  to  be  found  in  this  endemic  locale. 
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Laboratory  of  Germfree  Animal  Research 
National  Institute  of  Allergy  and  Infectious  Diseases 
Summary  statement  of  research  progress,  calendar  year  1962 

Program  developments  and  trends; 

It  is  anticipated  that  we  will  receive  the  3  additional  germfree 
units  ordered  last  Spring  by  the  end  of  the  year.   This  will  give  us  a 
total  of  22  steel  isolators  used  as  follows:   one  for  surgical  procedures; 
one  for  inoculations;  three  for  the  mouse  colony,  and  17  for  experimental 
use.   In  addition,  we  are  using  six  plastic  isolators  for  experimental 
purposes.   This  is  about  the  level  of  operation  which  we  consider  optimal 
for  our  space  and  personnel,  and  it  is  not  anticipated  that  we  will 
require  additional  isolators  in  the  near  future. 

With  regard  to  personnel,  SA  Surgeon  (R)  Stewart  Sell  has  been 
assigned  to  our  laboratory  as  a  Research  Associate  in  the  Experimental 
Pathology  Section.   Dr.  Sell,  in  the  short  time  that  he  has  been  with  us, 
has  demonstrated  a  keen  sense  of  initiative  and  interest  in  germfree 
animal  research,  particularly  in  immunologic' studies .   Dr.  Gorstein  will 
complete  two  years  on  July  1,  1963,  and  he  plans  to  return  to  N.Y.U., 
although  he  seems  to  have  enjoyed  his  assignment  with  us.   If  he  were  in 
a  position  to  stay,  it  would  be  with  our  laboratory.  We  have  a  candidate 
with  similar  training  lined  up  to  replace  Dr.  Gorstein  in  the  Experimental 
Pathology  Section.   We  have  continued  to  develop  the  program  of  this  section, 
particularly  in  the  area  of  iramunopathology .   Active  collaborative  projects 
with  the  Laboratory  of  Clinical  Investigations  and  the  Laboratory  of 
Immunology  are  underway.   Recently,  discussions  were  held  with  the  latter 
group  to  evaluate  anticipated  increased  needs  in  this  area.  The  extent  of 
additional  work  will,  of  course,  depend  upon  our  available  space  and 
personnel.  As  mentioned  last  year,  the  workload  in  the  Section  has  reached 
the  point  of  requiring  an  additional  technician  to  handle  some  of  the  more 
routine  duties.   Inasmuch  as  the  additional  position  requested  was  not 
available,  we  are  transferring  one  from  another  area  of  the  laboratory.   It 
is  hoped  that  this  other  position  can  be  acquired  in  the  future. 

As  indicated  above,  increased  interest  and  activity  in  the  use  of 
germfree  animals  in  a  variety  of  immunologic  studies  is  occurring  and  is 
expected  to  continue  next  year.   This  is  one  area  which  we  have  been 
particularly  anxious  to  see  developed.   Studies  on  the  factors  involved 
in  delayed  hypersensitivity  are  being  pursued  in  germfree  animals.  The 
development  of  antibody  responses  to  antigens  such  as  BOG  are  being 
followed  to  determine  if  the  lack  of  a  flora  affects  these  responses.  The 
metabolism  of  gamma  globulins  appears  to  depend, to  some  extent,  on  the 
levels  of  the  latter  at  a  given  time.  A  study  of  this  relationship  in 
germfree  animals  (which  have  demonstrated  unusually  low  levels  of  these 
proteins)  with  radio-iodine-labelled  materials  has  been  initiated.  The 


removal  of  the  thymus  in  newborn  mice  can  lead  to  runting  and  eventual 
death  of  the  animal.   It  is  thought  that  this  removal  adversely  affects 
the  development  of  the  animal's  defensive  mechanisms  and  causes  increased 
susceptibility  to  infections.   It  is  planned  to  study  this  phenomenon  in 
germfree  newborn  mice  if  current  efforts  to  work  out  the  mechanics  of 
removing  the  organ  under  these  conditions  are  successful. 

It  is  probable  that  we  will,  on  a  small  scale,  continue  our  attempts 
to  induce  tumors  in  germfree  mice  with  carcinogenic  agents.  These  studies, 
together  with  efforts  to  extend  our  knowledge  of  the  viral  status  of  the 
germfree  animal,  may  provide  additional  information  on  some  of  these 
relationships.   Interest  in  the  use  of  combinations  of  viruses  and 
carcinogenic  agents  for  the  induction  of  tumors  in  certain  animals  is 
increasing.  The  ability  to  conduct  such  experiments  with  animals  con- 
sidered to  be  free  of  certain  viruses  has  obvious  potential. 

The  opportunity  to  follow  the  development,  J^  vivo,  of  such  bizarre 
organisms  as  L-forms  and  PPLO  in  germfree  animals  did  not  present  itself 
during  the  year.  However,  interest  in  this  continues  and  has  been 
strengthened  by  the  recent  implication  of  PPLO  in  respiratory  disease.  We 
hope  to  initiate  studies  which  may  shed  further  light  on  the  disease 
potential  of  these  organisms. 

In  general,  interest  in  germfree  animal  research  appears  to  be  on 
the  increase.  Also,  it  is  felt  that  this  laboratory  is  assuming  an 
increasingly  more  important  position  in  this  field.  This  is  reflected  in 
the  fact  that  our  staff,  and  the  Laboratory  Chief  in  particular,  are  being 
invited  to  present  lectures  at  universities  and  before  other  professional 
groups,  to  chair  germfree  research  sessions  at  meetings,  to  present 
material  at  a  special  symposium  at  the  forthcoming  International  Congress 
on  Zoology,  to  write  a  chapter  on  the  subject,  etc.  We  get  visitors  from 
this  country  and  abroad  who  desire  to  learn  our  techniques  and  procedures, 
or  consult  with  us  about  theirs .   We  have  also  been  instrumental  in  helping 
to  set  up,  by  providing  animals  and  advice,  at  least  6  germfree  research 
programs,  mostly  at  universities. 

Significant  findings; 

The  studies  in  this  laboratory  have  the  general  objectives  of 
establishing  the  role  of  the  flora  (or  of  a  particular  organism)  in  some 
broader  disease  problem  or  biological  process,  and  evaluating  the  latter 
in  the  absence  of  microbial  influence.   Several  aspects  of  these  studies 
are  at  or  nearing  completion.   In  fact,  it  is  anticipated  that  at  least 
9  or  10  manuscripts  on  a  variety  of  subjects  will  be  submitted  for  publi- 
cation during  the  coming  year.   With  the  small  professional  staff  that  we 
.have,  the  comparatively  limited  number  of  animals  that  one  can  put  on  a 
given  experiment,  and  the  rather  restricted  and  complicated  conditions 
under  which  some  of  these  experiments  have  to  be  conducted,  it  is  felt 
that  this  represents  an  unusually  successful  and  active  germfree  animal 
research  program,  particularly  when  compared  with  other  germfree  operations 
at  least  as  large  or  larger  than  ours.  { 


One  interesting  finding  during  the  year  emphasizes  the  unique  value 
of  the  germfree  animal  as  an  experimental  tool.   Among  the  poorly  understood 
reactions  to  penicillin  is  the  extreme  sensitivity  of  guinea  pigs  to  this 
antibiotic.   They  may  succumb  following  the  injection  of  dosages  which  are 
small  fractions  of  those  required  to  kill  other  animal  species  and  are  at 
levels  not  generally  considered  to  be  toxic.   One  explanation  for  this 
anomalous  circumstance  has  been  that  the  antibiotic  may  upset  some  microbial 
balance  in  the  animal  (since  such  small  dosages  can  hardly  eliminate  all 
the  organisms)  and  a  particularly  virulent  species  may  overgrow  others  and 
kill  the  animal.   However,  there  has  been  little  evidence  to  support  this 
or  other  possibilities.  We  have  found,  in  collaboration  with  Dr.  Steinman 
of  LCI,  that  germfree  guinea  pigs  show  no  apparent  ill  effects  following 
injections  of  32,000-64,000  units  of  penicillin  per  300-gram  animal.  Not 
a  single  death  has  occurred  among  several  litters  inoculated.   However, 
such  dosages  generally  result  in  the  death  of  some  or  often  the  majority 
of  conventional  guinea  pigs  a  few  days  after  injection.  These  findings 
point  strongly  to  the  likelihood  that  the  untoward  effect  of  the  antibiotic 
is  exerted  indirectly  through  some  rffect  on  the  flora  rather  than  an 
expression  of  a  direct  toxic  action.  '~~^ 

In  other  studies  with  germfree  guinea  pigs  it  has  been  observed 
that  these  animals  will  invariably  die  when  removed  from  the  isolator  and 
placed  in  an  unsterile  environment  such  as  an  animal  room.   This  is  not 
true  of  other  germfree  animals.   Death  occurs  within  two  days  and,  no 
particular  contaminating  organism  has  been  incriminated  consistently,  as 
yet.   In  efforts  to  ascertain  factors  involved  in  this  unusually  high 
susceptibility,  various  protective  measures  were  attempted  including 
previous  mono-infections,  antibiotics,  sulfa  drugs,  etc.   Most  have  been 
unsuccessful  in  reducing  mortality  after  removal  from  the  isolator. 
However,  some  prolongation  of  survival  time  and  occasional  survival  have 
recently  been  obtained  with  prior  treatment  with  staphylococcal  endotoxin. 
Further  results  in  this  direction  can  provide  some  insight  into  the  role 
this  substance  plays  in  stimulating  "non-specific"  resistance. 

Other  studies  on  the  immune  response  in  guinea  pigs  without  a  flora 
have  indicated  that  they  do  not  produce  antibody  to  an  antigen  such  as  BGG 
as  early,  or  as  in  high  titers,  as  do  their  conventional  counterparts. 

Small  amounts  of  Escherichia  coli  lipopolysaccharide  provided 
essentially  the  same  non-specific  protective  action  against  lethal  doses 
of  Staphylococcus  aureus  in  germfree  mice  as  in  animals  with  a  flora.  Of 
interest  in  this  connection  were  the  findings  that  sera  from  uninoculated 
germfree  mice  contained  antibody  to  staphylococcus  and  E.  coli . 

The  first  part  of  the  study  of  the  comparative  incidence  of 
methylcholanthrene- induced  pulmonary  tumors  in  germfree  and  conventional 
mice,  (i.e.,  those  living  in  a  contaminated  environment)  were  concluded. 
The  results  indicated  the  same  incidence  in  germfree  mice,  their  genetic 
controls  maintained  under  usual  animal  room  conditions,  and  NIH  General 
Purpose  mice'.  The  mean  nodule  count  was  at  least  as  high  in  the  germfree 
animals  and  in  some  instances  higher  than  in  the  General  Purpose  mice.   In 


addition  to  these  tumors,  subcutaneous  sarcomas  and  lymphocytic  leukemia 
were  also  produced  in  the  germfree  mice  at  about  the  same  rate  as  in  the 
General  Purpose.   Our  information  on  the  viral  status  of  the  germfree 
mice  is  incomplete,  in  view  of  the  large  number  of  viruses  reported  to 
occur  in  mice.   Serologic  and  other  tests  conducted  in  collaboration  with 
Dr.  Rowe's  group  in  LID  for  polyoma,  K  virus,  mouse  adenovirus,  Theiler's 
GD  VII,  PVM,  Reovirus  and  MHV  have  been  negative  with  one  possible  ex- 
ception, Reovirus  type  3.   It  has  not  been  possible  to  recover  this  virus 
from  the  germfree  colony.   However,  mice  from  the  General  Purpose  colony 
have  shown  a  high  incidence  of  antibodies  to  at  least  three  of  these 
viruses.   Of  course,  little  can  be  said  of  the  role,  if  any,  that  viruses 
may  have  played  in  these  experiments.   However,  it  is  of  interest  that 
pulmonary  tumors  were  induced  in  these  germfree  mice  at  least  as  well  as 
in  mice  exposed  to  a  varied  microbial  flora  including  several  viruses. 
A  difference,  bordering  on  significance,  was  noted  in  the  incidence  of  one 
of  the  other  tumors  among  the  groups.   However,  the  overall  incidence  was 
so  low  that  further  studies  are  indicated. 

A  continuing  study  of  the  longevity  and  postmortem  findings  in 
germfree  and  conventional  mice  of  the  same  genetic  stock  maintained  on 
the  same  diet  has  provided  data  on  over  100  animals.   It  appears,  thus 
far,  that  the  causes  of  death,  where  established,  are  essentially  similar 
in  both  groups,  with  tumors  apparently  accounting  for  the  majority  of 
deaths.  Most  of  these  were  pulmonary  neoplasms  ranging  from  benign 
adenomas  to  widely-disseminated  carcinomas.   A  nephropathy  observed  in 
some  of  the  conventional  animals,  and  considered  by  some  to  be  associated 
with  response  to  infection,  was  also  noted  in  similar  incidence  in  germ- 
free animals .   It  should  be  pointed  out  that  the  conventional  controls 
for  our  germfree  mice  are  probably  similar  to  the  so-called  specific- 
pathogen-  free  animal.  They  are  not  exposed  to  as  many  pathogenic  bacterial 
or  parasitic  infections  as  other  colonies  might  encounter.   However,  they 
do  harbor  most  of  the  usual  bacterial  contaminants  found  in  mice. 

Histopathologic  comparisons  of  infections  with  the  mouse  nematode, 
Nematospiroides  dubius, in  germfree  and  conventional  mice  appear  to  have 
resolved  a  question  that  has  been  raised  by  several  investigators.   Para- 
site larvae  penetrating  host  tissues  from  a  contaminated  site,  either 
from  the  intestinal  lumen  (as  in  the  case  of  N.  dubius)  or  from  the  external 
environment,  can  carry  bacteria  and  other  organisms  along  with  them.   It 
has  been  the  feeling  of  some  that  the  host's  tissue  reaction  around  the 
invading  larvae  is,  in  these  instances,  primarily  a  response  to  the 
bacterial  contaminants.   Some  have  even  fed  the  host  antibiotics  to 
demonstrate  this  point.   A  study  of  the  lesions  and  tissue  reactions 
around  N.  dubius  in  the  intestinal  wall,  from  the  initial  penetration  of 
the  larvae  throughout  their  development,  has  shown  no  significant 
difference  between  the  germfree  host  fed  sterile  larvae  and  a  bacterially- 
contaminated  host  fed  contaminated  larvae. 


Autoimmune  thyroiditis  has  been  found  to  persist  at  least  18  months, 
and  in  some  cases  as  long  as  2  years  after  a  single  immunizing  dose  of 
thyroid  adjuvant.   This  is  in  contra-distinction  to  reports  of  others, 
who  have  found  that  the  disease  disappeared  a  few  months  after  its 
production  in  guinea  pigs,  and  may  be  a  function  of  the  Immunizing 
procedure. 

At  6  months  and  later  periods,  some  decrease  in  the  delayed 
hypersensitivity  to  thyroid  antigen,  as  determined  by  skin  test,  has  been 
found,  with  a  modified  type  of  reaction  best  described  at  present  as  an 
"intermediate"  type.   This  appears  later  than  the  immediate  Arthus  reaction 
and  disappears  earlier  than  the  classical  delayed  tuberculin  reaction.  This 
new  type  of  skin  reaction  is  being  investigated  further. 

Some  progress  has  been  made  on  other  projects  in  the  laboratory, 
particularly  in  connection  with  instituting  new  and  different  approaches. 
For  example,  it  has  been  possible  to  transfer  trophozoites  of  End amoeba 
histolytica  from  the  chronic-type  lesions  obtained  in  the  germfree  guinea 
pig  cecum  inoculated  with  organisms  grown  in  culture  to  other  germfree 
guinea  pigs.   In  the  latter  the  lesions  appear,  thus  far,  to  be  more 
serious  than  those  in  the  "donor".   They  are  not  as  severe  as  those 
obtained  in  the  presence  of  a  bacterial  flora;  however,  an  increase  in 
virulence  seems  to  occur.   Inocula  from  this  source  may  prove  more  useful 
(than  those  derived  from  culture)  in  further  studies  on  the  pathogenesis 
of  this  infection. 


Serial  No.   NIAID-110 

1 .  Germf ree  Animal  Research 

2.  Microbiology 

3.  Bethesda,  Maryland 

PHS-NIH 

Individual  Project  Report 

Calendar  Year  1962 

Part  A: 

Project  Title:   Pathogenesis  of  amebiasis 

Principal  Investigator:   Bruce  P.  Phillips 

Other  Investigators:  None 

Cooperating  Units:   None 

Man  Years  (calendar  year  1962) : 
Total:  1-1/2 

Professional:     1 
Other:  1/2 

Project  Description: 

Objectives; 

To  evaluate  the  disease-producing  potential  of  Entamoeba 
histolytica  alone  and  in  the  presence  of  various  single  and 
multiple  species  of  bacteria.  To  elucidate  any  factor(s)  which 
may  share  responsibility  for  the  diverse  manifestations  of  the 
disease. 

Methods  Employed; 

Germf ree  guinea  pigs  are  inoculated,  intracecally,  with 
E.  histolytica  prepared  by  a  newly  devised  procedure  that  results 
in  the  development  of  an  amebic  lesion  at  the  site  of  inoculation 
in  some  of  the  germfree  animals.  Lesions  thus  produced  are  used 
as  the  source  of  amebas  for  inoculating  other  germfree  animals 
and  those  harboring  various  bacterial  species .  The  course  of 
the  infection  and  lesions  produced  are  compared  among  the  various 
groups . 

Major  Findings; 

Further  studies  have  shown  that  amebic  inocula  prepared  by 
an  improved  in  vitro  technique  often  produce  a  lesion  at  the 
site  of  inoculation  through  the  cecal  wall  of  germfree  guinea  pigs, 
although  only  rarely  when  introduced  into  the  cecum  without 
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puncturing  the  wall. 

Amebas  taken  from  these  lesions  seem  to  show  an  enhanced 
virulence,  over  j^  vitro-produced  inocula,  when  injected  into 
other  germfree  guinea  pigs. 

Such  amebic  inocula,  produced  ui  vivo,  frequently  establish 
infections  in  cecal  tissue  of  recipient  germfree  guinea  pigs  and 
produce  considerable  tissue  destruction.   However,  the  disease 
process  is  still  slower  and  less  severe  than  that  which  occurs 
in  the  presence  of  bacteria. 

Significance  to  Bio-Medical  Research  and  the  Program  of  the  Institute; 

The  amebiasis  investigations  in  germfree  animals  have  provided 
the  first  unequivocal  evidence  that  microbial  synergism  can  be 
operative  in  an  enteric  disease  process.   However,  there  is  still 
much  to  be  learned  regarding  the  factors  involved  in  this 
relationship,  particularly  in  connection  with  the  chronic, 
apparently  asymptomatic  status. 

Proposed  Course  of  the  Project; 

Plans  have  been  formulated  for  a  comparative  study  of  the  . 
virulence  of  various  strains  of  E.  histolytica  under  controlled 
microbiological  conditions.   Particular  attention  will  be  devoted 
to  strains  derived  from  the  chronic,  cyst-passing  type  of 
infection. 

Part  B  Included:  Yes 
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PHS-NIH 

Individual  Project  Report 

Calendar  Year  1962 

Part  B:   Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 


Phillips,  Bruce  P.:   Further  studies  with  ameba-trypanosome  cultures. 
Am.  J.  Trop.  Med.  Hyg . ,  11:  1,  pp.  6-11,  1962. 


Honors  and  Awards  relating  to  this  project: 
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Calendar  Year  1962 

Part  A; 

Project  Title:   Viral  studies  in  germfree  animals 

Principal  Investigator:   Vernon  J.  Fuller 

Other  Investigators:  Wallace  P.  Rowe,  Laboratory  of  Infectious 

Diseases 
Janet  Hartley,  Laboratory  of  Infectious 
Diseases 

Cooperating  Units:   NIAID-71-A 

Man  Years  (calendar  year  1962): 
Total:  1-1/2 

Professional:     1 
Other:  1/2 

Project  Description: 

Objectives: 

To  ascertain  what  viruses,  if  any,  occur  in  the  LGAR  germfree 
mouse  colony.   To  compare  the  behavior  of  viruses  in  tissue  culture 
systems  derived  from  germfree  animals  and  conventional  animals. 
To  ascertain  possible  interactions  between  bacteria  and  viruses 
in  vivo. 

Methods  Employed: 

Standard  tissue  culture  methods,  serologic  tests,  and 
virologic  techniques  are  employed. 

Major  Findings: 

Further  serologic  checks  of  the  germfree  mouse  colony  were 
made  for  the  presence  of  viral  antibodies  to  polyoma,  K  virus, 
mouse  adenovirus,  Theiler's  GD  VII  virus,  PVM  and  Reo  virus.  As 
reported  in  the  early  results  last  year,  no  serologic  evidence  of 
the  presence  of  these  viruses  has  been  obtained  with  the  possible 
exception  of  Reo  3.  An  occasional  positive  HI  test  in  relatively 
low  dilution  was  obtained;  however,  these  findings  are  unlike 
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those  obtained  from  mouse  colonies  known  to  have  the  virus. 
Soiled  bedding,  urine,  and  fecal  samples  taken  from  the  isolators 
have  failed  to  show  the  presence  of  a  cytopathogenic  agent  in  a 
variety  of  tissue  culture  systems. 

In  a  search  for  mouse  hepatitis  virus,  twenty-one  serial 
passages  of  Eperythrozoon  coccoides  were  made  in  germfree  mice. 
No  abnormal  gross  pathology  has  been  observed,  other  than  the 
anticipated  enlarged  and  darkened  spleen  which  was  due  to  the 
presence  of  the  apparently  harmless  mouse  parasite.  Since 
E.  coccoides  is  known  to  enhance  the  pathogenicity  of  latent  MHV 
in  mice,  tnese  findings  suggest  that  the  mouse  colony  is  also  free 
of  this  virus. 

In  comparison,  conventional  mice  have  presented  jaundiced 
livers  as  well  as  the  anticipated  spleen  anomaly  under  similar 
experimental  conditions.  Similarly,  all  control  germfree  mice 
with  an  established  E.  coccoides  infection  succumbed  upon 
inoculation  of  a  10""^  dilution  of  MHV.  At  autopsy  the  animals 
showed  jaundiced  livers. 

Significance  to  Bio-Medical  Research  and  the  Program  of  the  Institute; 

In  view  of  the  large  number  of  viruses  that  have  been 
demonstrated  to  occur  naturally  in  conventional  mice,  the  value  of 
using  animals  with  no,  or  even  a  few  known,  agents  for  experimental 
and  diagnostic  virologic  studies  is  apparent.  The  germfree  system 
enables  a  colony,  once  virally-def ined,  to  maintain  its  status  quo. 
Further  identification  of  the  viral  status  of  these  animals  may 
lead  to  their  increased  use  in  tumor-virus  studies. 

Furthermore,  in  view  of  the  many  lots  of  conventional  tissue 
culture  contaminated  with  autogenous  viral  agents,  tissue  culture 
prepared  from  germfree  animals  may  prove  to  be  of  considerable 
value. 

Proposed  Course  of  the  Project; 

Further  attention  will  be  given  to  the  use  of  indicators  and 
various  serological  tests  to  examine  the  germfree  animal  colony  for 
other  possible  viruses.  An  NIH  General  Purpose  mouse  colony  has 
been  established  germfree  and  will  be  assessed  for  the  presence  of 
viruses,  to  compare  with  what  is  already  known  of  conventional 
animals  of  this  strain.  Comparison  of  the  susceptibility  of  germ- 
free- and  conventional-animal-derived  tissue  culture  systems  to 
certain  viruses  will  be  initiated. 

Part  B  Included;   No 
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PHS-NIH 

Individual  Project  Report 

Calendar  Year  1962 

Part  A; 

Project  Title:   Biology  of  germfree  animals 

Principal  Investigator:   Richard  E.  Horton 

Other  Investigators:   Walter  L.  Newton 

Norman  S .  Ikari 
Georg  F.  Springer,  University  of  Pennsylvania 

Man  Years  (calendar  year  1962) : 
Total:  1% 

Professional:      1 
Other:  % 

Project  Description: 

Objectives: 

To  compare  various  biologic  and  physiologic  characteristics 
of  germfree  animals  with  those  of  conventional  animals.  Where 
differences  are  encountered,  to  ascertain  whether  specific  micro- 
organisms are  involved,  and  in  what  manner. 

Methods  Employed: 

Standard  laboratory  techniques  normally  used  in  comparative 
studies  of  serology,  hematology  and  bacterial  quantitation  are 
employed. 

Major  Findings: 

I.   "Conventionalization"  of  germfree  guinea  pigs. 

In  general,  germfree  animal  species  such  as  the  rat,  mouse 
and  chick  can  be  removed  from  the  germfree  condition  and  make  a 
satisfactory  transition  to  the  conventional  (contaminated)  environ- 
ment. The  germfree  guinea  pig  differs  in  this  respect.  Abrupt 
exposure  of  germfree  guinea  pigs  to  a  conventional  animal  room 
results  in  death  of  the  animals  by  48-72  hours.   In  studies  to 
determine  reasons  for  this  extremely  low  resistance  of  germfree 
guinea  pigs,  we  have  found  that  these  animals  tolerate  and  adjust 
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to  controlled  contamination  with  single  and  combined  infections 
with  selected  Escherichia  coli  and  certain  enterococci  and  Gram- 
positive  organisms  inside  the  germfree  isolators.  However, 
such  prior  infections  do  not  appear  to  result  in  any  more 
survival  when  removed  from  the  sterile  environment  to  an  animal 
room  than  that  observed  among  the  germfree.  Recently  we  have 
increased  the  survival  time  as  well  as  the  number  of  survivors 
by  using  bacterial  endotoxin  to  protect  germfree  animals  that  are 
"conventionalized" . 

II.   Protection  of  germfree  mice  against  lethal  staphylococcus 
infections  with  E^.  coli  O35  lipopolysaccharide  fractions. 

The  minimum  lethal  dose  of  Staphylococcus  aureus  type  44A, 
as  well  as  the  LD50  and  minimum  LDj^qo  °^  E.-    ^°^^   035  lipopoly- 
saccharide was  established  in  germfree  mice.   Studies  have  shown 
the  same  non-specific  protective  mechanism  operates  in  germfree 
mice  as  it  does  in  conventional  mice,  i.e.,  small  amounts  of 
E.  coli  Ogg  lipopolysaccharide  (32  mg  per  mouse)  prevent  the 
death  of  the  majority  of  mice  injected  intraperitoneally  with 
MLD-^QQ  dosages  of  virulent  Staphylococcus  aureus  type  44A.  The 
subcutaneous  route  of  administration  of  lipopolysaccharide  is  not 
as  effective  as  the  intraperitoneal  route.  To  achieve  the  same 
degree  of  protection,  approximately  15  times  more  material  must 
be  given  subcutaneous ly.  These  results  may  be  correlated  with 
the  finding  that  germfree  mice  have  levels  of  antibody  to  E.  coli 
and  staphylococcus  similar  to  those  in  conventional  mice,  even 
though  viable  organisms  cannot  be  demonstrated. 

Significance  to  Bio-Medical  Research  and  the  Program  of  the  Institute; 

Fundamental  information  on  the  ways  in  which  the  normal 
microbial  flora  may  affect  the  development  of  various  immunologic 
mechanisms,  particularly  "natural  resistance",  is  provided  by 
studies  of  this  nature. 

Proposed  Course  of  the  Project; 

Studies  involving  protection  of  germfree  mice  against  lethal 
staphylococcus  infections  by  E.  coli  O35  lipopolysaccharide 
fractions  will  be  concluded  by  the  end  of  the  current  calendar 
year  and  the  results  prepared  for  publication. 

Studies  of  the  defense  mechanisms  of  the  germfree  guinea  pig 
will  continue.  The  seemingly  non-specific  protective  action  of 
endotoxin  will  be  explored  further  in  these  animals. 

Part  B  Included;  Yes 
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Part  B:   Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 


Cohen,  Jay  0.,  Walter  L.  Newton,  William  B.  Cherry,  and  Elaine  L. 
Updyke:  Normally  Occurring  Staphylococcal  Antibodies  in  Germ- 
Free  Mice.   J.  Immunol.   (In  press) 


Honors  and  Awards  relating  to  this  project: 

"Dr.  Walter  L.  Newton  was  invited  to  be  Chairman  of  the  Germfree- 
SPF  Animal  Session  of  the  Animal  Care  Panel  meeting  in  Chicago, 
October  2,  1962. 
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Part  A: 


Project  Title:   The  pathology  of  spontaneous  and  experimental 
disease  in  germfree  and  conventional  animals 

Principal  Investigator:   Fred  Gorstein 

Other  Investigators:   Edwin  M.  Lerner  II 

Stewart,  Sell 
Sheldon  Wolff,  Laboratory  of  Clinical 

Investigations 
Maurice  Mufson,  Laboratory  of  Infectious 

Diseases 

Cooperating  Units:   NIAID-62 

NIAID-70B 

Man  Years  (calendar  year  1962) : 
Total:  1-3/4 

Professional:      1 
Other:  3/4 

Project  Description: 

Objectives; 

To  study  the  pathologic  expression  and  incidence  of 
spontaneous  disease  in  the  germfree  and  conventional  animal.  To 
study  the  pathology  and  non-specific  host  defenses  in  response  to 
a  variety  of  infectious  and  immunizing  agents . 

Methods  Employed; 

Gross  and  microscopic  examination  are  routinely  performed  on 
all  germfree  and  conventional  animals .  Known  numbers  of 
Nematospiroides  dubius  larva  are  introduced  orally  into  mice. 
Graded  doses  of  Coe  A21  virus  are  administered  to  newborn  mice. 
Mice  and  rats  are  immunized  with  autologous  and  isologous  tissue 
extracts  in  Freund's  adjuvant.  The  histopathology  of  the  thyroid 
gland,  adrenal  gland  or  liver  is  studied,  and  immune  response  as 
reflected  in  the  titer  of  hemagglutinating  antibody,  "PCA"  antibody 
and  cytopathology  in  tissue  culture  is  noted.  Rabbits  given 
endotoxin  followed  by  sera  of  patients  with  Familial  Mediterranean 
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Fever  (FMF)  are  studied  for  febrile  response,  hemogram  and 
pathologic  tissue  change. 

Major  Findings; 

The  average  lifespan  in  animals  older  than  12  months  dying 
spontaneously  was  19.4  months  for  77  germfree  and  21.4  months  for 
56  conventional  mice.  The  principal  lesion  in  607o  of  animals  in 
each  group  was  a  neoplasm.   677o  of  all  tumors  were  pulmonary 
neoplasms.  These  ranged  from  benign  adenomas  to  widely  disseminated 
carcinomas.  This  lesion  may  have  a  higher  incidence  in  the 
conventional  animal  than  its  germfree  counterpart,  although  more 
confirmatory  data  will  be  needed.  Other  lesions  were  seen  in 
approximately  equal  incidence  in  each  group.  A  nephropathy  was 
noted  in  approximately  107o  of  all  germfree  and  conventional  animals 
studied.   It  is  characterized  by  intratubular  obstruction  with 
hydronephrosis  in  approximately  one  half  of  the  animals  and 
glomerular  disease  ranging  from  basement  membrane  thickening  to 
extensive  scarring  of  the  tufts  in  the  remaining  507o. 

In  both  germfree  and  conventional  animals  infected  with 
Nematospiroides  dubius,  a  granulomatous  lesion  is  produced  in  the 
subserosal  tissue  of  the  gastrointestinal  tract,  and  approximately 
107c,  of  all  animals  develop  similar  lesions  in  the  liver.  Developing 
larva  or  their  degenerating  products  have  been  found  in  these  sites. 
No  quantitative  or  qualitative  difference  in  individual  lesions  is 
noted  between  germfree  and  conventional  animals .  There  has  been 
considerable  question  regarding  the  role  of  bacteria  in  the 
pathogenesis  of  a  variety  of  migrating  parasitic  infestations.  The 
failure  to  find  bacteria  in  the  primary  or  secondary  lesions 
associated  with  Nematospiroides  infestation  in  the  germfree  animal 
would  tend  to  substantiate  the  hypothesis  that  the  histogenesis  is 
primarily  a  result  of  a  reaction  to  the  parasite  or  its  products 
and  not  secondary  bacterial  invasion. 

After  administration  of  Coe  A21  virus,  a  dose-related,  acute 
diffuse  myositis  was  noted  in  newborn  mice  which  could  be 
correlated  to  the  presence  of  paralysis. 

Immune  thyroiditis  has  been  produced  in  inbred  mice  and  rats, 
and  an  adrenalitis  in  guinea  pigs  following  the  administration  of 
saline  extracts  of  these  organs  in  Freund's  adjuvant.  The  overall 
incidence  of  thyroiditis  in  mice  is  207«,  rats  407=,  and  guinea  pigs 
407o.   Both  rats  and  mice  develop  thyroiditis  in  14-21  days  and 
the  lesion  has  been  noted  in  rats  sacrificed  four  weeks  following 
the  initial  immunization. 

Rabbits  pretreated  with  E.  coli  endotoxin  given  the  sera  of 
patients  with  FMF,  obtained  at  various  times  preceding  and  during 
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an  acute  episode,  developed  acute  renal  tubular  necrosis  and 
glomerulitis. 

Significance  to  Bio-Medical  Research  and  the  Program  of  the  Institute; 

The  study  of  longevity  and  disease  patterns  in  germfree  and 
conventional  animals  may  yield  significant  information  on  the  role 
of  microorganisms  in  the  production  of  neoplasms  and  other 
diseases  such  as  nephritis. 

The  study  of  the  pathology  of  parasitic  infections  in  the 
germfree  animal  gives  some  insight  into  the  role  of  bacteria  in 
the  pathogenesis  of  the  lesions  associated  with  these  infections. 

The  study  of  the  effects  of  homologous  and  isologous  tissue 
extracts  in  the  experimental  animal  may  give  some  insight  into 
the  nature  of  autoimmune  disease  in  man.   Murine  immune  thyroiditis 
has  not  been  previously  reported. 

The  parallel  between  the  nature  of  the  acute  episode  in  FMF 
and  the  generalized  Shwartzman  reaction  is  noteworthy,  and  our 
studies  are  designed  to  test  the  hypothesis  that  the  acute  episode 
in  this  disease  is  a  manifestation  of  periodic  endotoxin  release. 

Proposed  Course  of  the  Project; 

The  survey  of  pathology  in  the  germfree  mouse  will  be  continued. 
The  histopathology  of  Coe  A21  virus  in  germfree  and  normal  mice 
will  be  compared.  The  sera  of  patients  with  FMF  will  be  further 
characterized  with  respect  to  its  possible  endotoxin  content  and 
circulating  pyrogen. 


Part  B  Included:   No 
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1.  Germfree  Animal  Research 

2.  Microbiology 

3.  Bethesda,  Maryland 


PHS-NIH 

Individual  Project  Report 

Calendar  Year  1962 


Part  A: 


Project  Title:   Studies  on  bacterial  interactions  and  host-bacteria 
relations  in  the  germfree  animal 

Principal  Investigator:  Walter  L.  Newton 

Other  Investigators:  Norman  S.  Ikari 

Richard  E.  Horton 
Fred  Gorstein 

Harry  G.  Steinman,  Laboratory  of  Clinical 
Investigations 

Cooperating  Units:   NIAID-  22C  - 

Man  Years  (calendar  year  1962): 
Total:  1-3/4 

Professional:      1 
Other:  3/4 

Project  Description: 

Objectives: 

To  study  the  course  of  infection  and  evaluate  host  responses 
in  germfree  animals  infected  with  individual  and  combinations  of 
bacterial  species.  To  determine  factors  involved  in  the  extremely 
high  mortality  among  germfree  guinea  pigs  brought  out  into  the 
normal  environment. 

Methods  Employed; 

Germfree  guinea  pigs  are  exposed  to  a  variety  of  enteric 
bacterial  species,  in  addition  to  endotoxin,  sulfa  drugs  and 
antibiotics,  as  prophylactic  measures  to  increase  survival.   Sera 
are  compared  for  levels  of  antibody  activity  towards  specific 
organisms  and  soluble  antigens,  using  the  serum-gel  diffusion, 
agglutination  and  fluorescent  antibody  techniques. 

Gross  and  microscopic  pathology  of  infected  animals  are 
studied. 
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Major  Findings; 

Almost  invariably,  germfree  guinea  pigs  placed  into  an  un- 
sterile  environment,  such  as  an  animal  room,  eventually  exhibit  a 
shock- like  syndrome  and  die  within  a  30-72  hour  period.  This  is 
not  true  of  germfree  mice,  rats,  and  chickens.  Autopsy  findings 
in  ex-germfree  guinea  pigs,  have  revealed  some  evidence  of  a  toxic 
death.   Generally  the  organs  are  quite  normal  but  small  hemorrhagic 
areas,  subcutaneous  and  on  some  organ  surfaces,  are  often  found. 

No  consistent  predominant  infection  with  a  common  organism 
has  been  noted  as  the  cause  of  death.  Germfree  guinea  pigs  will 
tolerate  single  and  double  infections  with  certain  enteric  bacterial 
species.   However,  such  prior  treatment  has  failed  to  prolong 
survival  upon  removal  of  the  animals  from  the  isolator.  There  is 
the  suggestion  that  prior  treatment  with  endotoxin  may  prolong 
survival  time. 

There  are  several  reactions  to  antibiotics  that  are  poorly 
understood.  For  example,  it  is  known  that  guinea  pigs  are  un- 
usually sensitive  to  penicillin.   They  may  succumb  following  the 
injection  of  dosages  far  below  those  required  to  kill  other  species, 
and  at  levels  not  usually  considered  to  be  toxic.  Recently,  we 
have  found  that  this  may  not  be  true  of  germfree  guinea  pigs .  None 
of  the  latter  has  died  following  injections  of  32,000-64,000  units 
per  300-gram  animal.   Such  dosages  resulted  in  the  death  of  a  few 
to  often  the  majority  of  conventional  guinea  pigs  a  few  days  after 
injection.  These  findings  suggest  that  the  antibiotic  may  act  by 
setting  up  an  unfavorable  balance  in  conventional  animals  rather 
than  by  having  a  direct  toxic  effect  on  the  guinea  pig. 

Significance  to  Bio-Medical  Research  and  the  Program  of  the  Institute; 

Much  of  our  information  on  bacterial  interactions,  genetic 
changes,  resistance  development,  antibiotic  effects,  etc.,  has,  of 
course,  been  acquired  from  in  vitro  studies  or  animals  given 
antibiotics .  Now  that  animals  are  available  without  additional 
microorganisms  to  complicate  relationships  under  study,  it  seems 
logical  to  review  some  of  the  latter  under  more  natural  ecologic 
conditions.  The  host  may  very  well  influence  the  course  of  some 
of  these  phenomena. 

Information  as  to  the  origin  of,  and  mechanisms  leading  to, 
so-cali.eii  "natural"  or  "normal"  antibodies  in  uninoculated  animals 
can  contribute  to  the  overall  understanding  of  immunologic  responses. 
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Proposed  Course  of  the  Project; 

Further  examination  of  the  reticuloendothelial  system,  and 
the  serum  proteins  may  be  helpful  in  understanding  the  high 
susceptibility  of  the  germfree  guinea  pig.  Also,  further  ex- 
ploration of  the  use  of  endotoxin  as  a  means  of  enhancing  non- 
specific resistance  in  the  animals  will  be  made.   Efforts  to 
pinpoint  the  cause  of  death  in  penicillin-treated  guinea  pigs 
will  continue. 

Part  B  Included:   Yes 
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PHS-NIH 

Individual  Project  Report 

Calendar  Year  1962 

Part  B:   Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 

Landy,  Maurice,  James  L.  Whitby,  J.  Gabriel  Michael,  Mark  W.  Woods,  and 
Walter  L.  Newton:   Effect  of  Bacterial  Endotoxin  in  Germ-Free  Mice. 
Proc.  Soc.  Exptl.  Biol.  &Med.  ^09: (2),  pp.  352-356,  1962. 

Newton,  Walter  L.:   Methods  in  Qermfree  Animal  Research,  in  Methods 
in  Animal  Experimentation,  Academic  Press.   (In  press). 


Honors  and  Awards  relating  to  this  project: 

Dr.  Walter  L.  Newton  was  invited  to  address  the  Zoology  Colloquium 
at  the  University  of  Maryland  on  February  21. 
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1.  Germfree  Animal  Research 

2.  Experimental  Pathology 

3.  Bethesda,  Maryland 


PHS-NIH 

Individual  Project  Report 

Calendar  Year  1962 


Part  A: 


Project  Title:   Studies  on  the  pathogenesis  of  infectious  and 
other  disease  processes  in  the  germfree  and 
conventional  animal 

Principal  Investigator:   Edwin  M.  Lerner  II 

Other  Investigators:   Stewart  Sell 

Fred  Gorstein 

Sanford  H.  Stone,  Laboratory  of  Immunology 
Harold  Baer,  Laboratory  of  Bacterial  Products, 
DBS 

Cooperating  Units:   NIAID- 

DBS- 

Man  Years  (calendar  year  1962) : 
Total:  1-3/4 

Professional:      1 
Other:  3/4 

Project  Description: 

Objectives; 

To  undertake  a  comprehensive  and  comparative  study  of  the 
reaction  patterns  in  the  germfree  and  conventional  animal,  with 
particular  reference  to  morphological  changes,  specific  immune 
reactions,  and  non-specific  host  defense  mechanisms  in  response 
to  infectious,  immunogenic,  and  other  stimuli.  To  ascertain  causes 
of  death  in  animals  without  demonstrable  infection. 

Methods  Employed: 

Germfree  and  conventional  animals  are  exposed  to  various 
specific  pathogens  or  antigens  by  appropriate  routes.  These  animals 
are  studied  for  clinical  disease,  studied  bacteriologically  and 
immunologically,  and  subsequently  by  a  complete  morphologic  examin- 
ation.  Specific  tests  include  antibody  titrations,  skin  tests  for 
immediate  and  delayed  hypersensitivity,  electrophoretic  determina- 
tion of  serum  protein  components,  and  immunoelectrophoretic 
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determination  of  antibodies. 

General  morphologic  data  are  compiled  and  catalogued  by  the 
routine  autopsy  of  all  germfree  and  conventional  animals  utilized 
in  the  total  program  of  LGAR.  Complete  gross  and  histologic 
examinations  are  performed,  and  specialized  techniques  are  added 
as  indicated. 

Major  Findings; 

Germfree  guinea  pigs  immunized  with  crystalline  ovalbumin  and 
complete  Freund's  adjuvant  have  shown  the  capacity  to  develop 
immediate  sensitivity  (Arthus  reaction)  and  produce  circulating 
antibodies,  when  inaiunized  as  early  as  24  hours  after  birth.  When 
immunized  at  approximately  5  weeks  of  age  some  animals  have  developed 
delayed  sensitivity  of  the  tuberculin  type,  apparently  the  first 
time  this  has  been  observed  in  the  germfree  animal.   Hyperplasia  of 
the  lymphoid  system  appears  to  accompany  these  responses.   Imaauno- 
electrophoretic  studies  have  shown  an  unusual  globulin  component  in 
the  sera  of  two  animals,  considerably  slower  than  gamma  globulin. 

Paper  electrophoretic  patterns  of  sera  have  shown  that  gamma 
globulins  are  very  low  in  both  germfree  and  conventional  (CVN)  mice, 
while  they  are  high  in  the  General  Purpose  N.I.H.  mouse  colony. 

A  survey  of  spontaneous  deaths  in  more  than  100  germfree  and 
conventional  mice  has  shown  that  the  causes  of  death  are  essentially 
similar  in  both  groups,  with  tumors  accounting  for  the  majority  of 
deaths .  The  incidence  and  types  of  tumors  appear  nearly  the  same 
in  both  groups,  with  pulmonary  neoplasms  being  the  most  frequent. 

Germfree  and  conventional  mice  given  N.  dub jus  have  shown 
granulomatous  lesions  in  the  intestine  and  liver,  in  essentially 
equal  incidence,  with  no  morphologic  differences. 

Significance  to  Bio-Medical  Research  and  the  Program  of  the  Institute; 

The  influence  of  previous  infection  and/or  immunogenic  experience 
on  experiments  involving  the  infection  or  immunization  of  animals 
has  been  known  to  exercise  varying  effects.  It  would  be  of  great 
value  to  define  infectious  or  immune  processes  in  experimental 
animals  which  have  had  little  or  no  prior  natural  or  accidental 
infection  or  immunization.  Thus,  the  actual  host  defense  response, 
both  specific  and  non-specific,  and  the  pathogenesis  of  a  given 
infectious  process  may  conceivably  be  defined  in  a  system  which 
excludes  the  influence  of  these  possible  variables.  The  marked 
similarity,  or  perhaps  equality,  of  tumor  incidence  and  types  in 
germfree  and  conventional  mice  opens  interesting  speculative 
possibilities  regarding  the  presence  or  absence  of  "tumor  viruses" 

22 


Serial  No.  NIAID-115 

in  the  germfree  animal. 

Proposed  Course  of  the  Project; 

Germfree  and  conventional  animals  used  in  infection  and 
immunization  experiments  will  be  studied  morphologically  in  detail. 
In  particular  experiments,  bacteriological  and  immunological  tests 
will  be  performed  as  indicated,  in  an  attempt  to  correlate 
morphologic  changes  with  these,  and  to  determine  any  differences  in 
the  various  responses  between  the  germfree  and  conventional  animals. 

Part  B  Included:  Yes 
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PHS-NIH 
Individual  Project  Report 
Calendar  Year  1962 

Part  B:  Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project; 


Sanders,  Betty  J.:  The  Application  of  the  Orbital  Sinus  Bleeding 
Technique  to  Germfree  Animals.  Tech.  Bull.  Am.  J.  Clin.  Path. 
(In  press) . 


Honors  and  Awards  relating  to  this  project: 

Dr.  Lerner  was  appointed  a  consultant  to  the  Institute  of 
Microbiology,  Rutgers  University. 
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1,  Germfree  Animal  Research 

2,  Microbiology 

3,  Bethesda,  Maryland 


PHS-NIH 

Individual  Project  Report 

Calendar  Year  1962 


Part  A: 


Project  Title:   Studies  on  helminthic  infections  in  germfree  hosts 

Principal  Investigator:  Walter  L.  Newton 

Other  Investigators:   Paul  P.  Weinstein,  Laboratory  of  Parasitic 

Diseases 
William  B.  DeWitt,  Laboratory  of  Parasitic 
Diseases 

Cooperating  Units:  NIAID-122-F 

Man  Years  (calendar  year  1962): 
Total:  1 

Professional:      1/4 
Other:  3/4 

Project  Description: 

Objectives; 

To  ascertain  what  effect  the  bacteria  and  other  organisms 
normally  present  in  the  conventional  animal  have  upon  the  course  of 
helminth  infections,  and  upon  the  host's  response  to  these  parasites, 

Methods  Employed: 

Germfree  animals  are  fed  or  inoculated  with  sterilized  eggs, 
or  axenically-reared  infective  larvae,  of  various  parasitic 
helminths.  The  development  of  these  parasites  is  followed  by 
established  procedures,  and  lungs,  intestine,  and  other  appropriate 
tissues  are  examined  histologically  for  the  study  of  host  response. 
The  findings  are  compared  with  those  obtained  in  conventional  con- 
trols. 

Major  Findings; 

Activity  on  this  project  was  reduced  during  the  year  as  a 
result  of  other  assignments  of  the  collaborators.  However,  some 
progress  was  made  in  the  effort  to  determine  factors  involved  in 
the  relationship  between  the  presence  of  an  intestinal  flora  and 


25 


I 


Serial  No.  NIAID-116 

the  sex  effect  observed  in  infections  of  the  nematode,  Nematospiroides 
dubius,  in  mice.   Germfree  mice  do  not  exhibit  this  difference. 
However,  when  germfree  mice  were  infected  with  Escherichia  coll  for 
2  weeks  prior  to  challenge  with  the  worm  parasite,  some  sex 
difference  in  host  susceptibility  was  observed.  Males  tended  to 
have  heavier  infections  than  females  although  the  differences  varied 
among  experiments  and  were  usually  not  as  great  as  those  in  animals 
with  a  multi-flora.  The  indication,  thus  far,  is  that  the  presence 
of  even  a  single  bacterial  species  may  evoke  an  increased  resistance 
to  worms  in  the  females.   This  combination,  i.e.,  germfree  vs. 
monoinfected  mice,  could  provide  a  simpler  and  better  system  for 
analyzing  this  sex  difference  than  comparisons  with  conventional 
animals . 

Significance  to  Bio-Medical  Research  and  the  Program  of  the  Institute; 

An  intestinal  parasite-host  system  free  from  complicating 
bacteria  can  provide  rather  direct  information  in  the  areas  of 
nutrition  and  parasitism,  and  on  the  physiology  of  parasites  under 
more  normal  conditions  than  J^  vitro  cultivation.  Opportunity  is 
provided  for  the  study  of  eggs  and  larvae  in  fresh  (non- sterilized) 
feces  without  bacteria,  and  perhaps  to  ascertain  factors  contributed 
by  the  latter  toward  their  proper  development.   If  we  can  shed 
light  on  the  sex  phenomenon,  interesting  and  potentially  far- 
reaching  relationships  may  be  uncovered. 

Proposed  Course  of  the  Project; 

The  first  phase  of  this  project,  i.e.,  comparative  development 
of  the  parasite  in  the  germfree  and  conventional  host,  has  been 
completed  and  the  results  are  being  prepared  for  publication.  Efforts 
will  continue,  through  the  use  of  animals  infected  with  single  species 
of  bacteria,  to  elucidate  the  host  sex  effect.  Attempts  will  be 
made  to  ascertain  whether  the  intestinal  flora  are  involved  in 
certain  parasite-diet  relationships  noted  in  conventional  mice. 

Part  B  Included:   No 
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1.  Gerrafree  Animal  Research 

2.  Experimental  Pathology 

3.  Bethesda,  Maryland 


PHS-NIH 

Individual  Project  Report 

Calendar  Year  1962 


Part  A: 


Project  Title:   Studies  on  auto-immune  diseases  and  related 
immunologic  processes 

Principal  Investigator:  Edwin  M.  Lerner  II 

Other  Investigators:  Philip  R.  B.  McMaster,  Laboratory  of 

Immunology 
Sanford  H.  Stone,  Laboratory  of  Immunology 
Howard  C .  Goodman,  Laboratory  of  Immunology 
Fred  Gorstein 

Cooperating  Units:  NIAID-  150 

NIAID-  145 

Man  Years  (calendar  year  1962)  :         ■> 

Total:  1-1/4 

Professional:  1/2 

Other:  3/4 

Project  Description: 

Objectives: 

To  produce  experimental  allergic  thyroiditis  and  other  auto- 
immune diseases  in  inbred  and  random-bred  animals,  and  to  study 
the  developmental  pathology  of  the  disease  and  its  relationship 
to  the  immune  response. 

Methods  Employed: 

Inbred  guinea  pigs  are  immunized  with  antigens  prepared 
from  guinea  pig  thyroid  in  Freund's  adjuvants,  and  are  killed  at 
intervals  to  chart  the  development  of  thyroiditis.   Serum  anti- 
bodies are  determined  by  a  modified  bentonite  flocculation  test 
or  the  tanned  red  cell  agglutination  technique,  and  hypersensitivity 
is  determined  by  skin  testing  with  thyroid  antigens. 

Similar  techniques  are  en^loyed  with  inbred  rats  and  mice. 
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Major  Findings: 

The  long-term  study  of  autoimmune  thyroiditis  has  been 
continued  in  Strain  13  inbred  guinea  pigs  up  to  2  years  post 
immunization.  The  disease  has  been  found  to  persist  at  least  18 
months,  and  in  some  cases  as  long  as  2  years  after  a  single 
immunizing  dose  of  thyroid  in  adjuvant.  This  in  in  contra- 
distinction to  reports  of  others,  who  have  found  that  the  disease 
disappeared  a  few  months  after  its  production  in  guinea  pigs,  and 
may  be  a  function  of  the  immunizing  procedure.   In  these  prolonged 
experiments,  at  6  months  and  later  periods,  some  decrease  in  the 
delayed  hypersensitivity  to  thyroid  antigen,  as  determined  by 
skin  test,  has  been  found,  with  a  modified  type  of  reaction  best 
described  at  present  as  an  "intermediate"  type.  This  appears 
later  than  the  immediate  Arthus  reaction  and  disappears  earlier 
than  the  classical  delayed  tuberculin  reaction.  This  new  type  of 
skin  reaction  is  being  investigated  further. 

The  current  studies  in  long-term  animals  indicate  that 
circulating  antibody  is  present  in  the  majority  of  immunized 
animals  at  6  months  and  at  the  1  year  and  later  periods.   Although 
the  correlation  of  this  auto- immune  disease  with  delayed  hyper- 
sensitivity still  appears  to  obtain,  the  earlier  impression  that 
the  presence  of  circulating  antibody  did  not  correlate  may  have 
to  be  revised  in  light  of  these  long-term  studies. 

Similar  studies  with  inbred  mice  and  rats  have  resulted  in 
the  production  of  thyroiditis  in  these  animals,  although  the  time 
element  has  not  been  worked  out  yet . 

Significance  to  Bio-Medical  Research  and  the  Program  of  the  Institute: 

These  findings  help  to  clarify  understanding  of  an  experimental 
auto-immune  disease  which  is  an  excellent  model  for  elucidating 
the  mechanisms  of  its  human  counterpart,  Hashimoto's  thyroiditis. 
The  latter  is  believed  to  be  the  result  of  an  auto- immune  process. 
The  variations  in  circulating  antibody  during  the  course  of  the 
disease  in  experimental  animals  help  to  explain  the  widely 
divergent  findings  of  antibody  levels  in  human  thyroiditis.   If 
delayed  hypersensitivity  per  se  is  responsible  for  this  disease, 
it  should  be  possible  to  demonstrate  this  experimentally,  and  to 
determine  whether  or  not  circulating  antibody  can  be  totally  ex- 
cluded. This  model  is  more  clearly  defined  than  are  the  other 
experimental  ^auto- immune  diseases  such  as  encephalomyelitis  or 
aspermatogenesis.   Since  auto-allergy  is  felt  at  present  to  be 
the  underlying  process  in  several  human  diseases,  any  information 
derived  from  these  experimental  models  is  of  great  potential 
importance . 
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Proposed  Course  of  the  Project; 

Intensive  attempts  have  been  made  to  transfer  this  disease 
by  means  of  lymph  nodes,  hyperimmune  sera,  and  combinations  of 
the  preceding,  utilizing  the  inbred  Strain  13  guinea  pig.  Most 
of  the  results  of  these  experiments  have  been  equivocal. 
Similarly,  transfer  attempts  with  rat  and  mouse  thyroiditis  have 
not  been  successful.  Transfer  experiments  in  guinea  pigs  are 
being  continued,  with  modifications  of  techniques  of  preparing 
lymphocytes,  changes  in  doses,  and  changes  in  time  periods  for 
donor  and  recipient  animals.  Also,  Hartley  guinea  pigs  made 
scorbutic  are  being  used  in  these  transfer  experiments  because 
of  the  current  shortage  of  Strain  13  animals.   The  effects  of 
antibody  as  a  protective  agent  will  be  investigated  in  these 
transfer  experiments,  as  will  desensitization  and  the  effect  of 
maternal  immunization  on  the  fetus. 

Similar  studies  on  the  pathogenesis  of  experimental  allergic 
encephalomyelitis  will  be  carried  out,  with  especial  reference 
to  the  modified  chronic  form  of  the  disease,  as  well  as  the 
disease  produced  in  animals  by  lymph  node  transfer. 

Part  B  Included:  Yes 
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Individual  Project  Report 

Calendar  Year  1962 

Part  B:   Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 


Honors  and  Awards  relating  to  this  project: 

Dr.  Lerner  was  appointed  National  Consultant  in  Microbiology  to 
the  Surgeon  General,  U.  S.  Air  Force. 
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1.  Germfree  Animal  Research 

2.  Microbiology 

3 .  Bethesda,  Maryland 

PHS-NIH 

Individual  Project  Report 

Calendar  Year  1962 

Part  A; 

Project  Title:   Tumor  studies  in  germfree  mice 

Principal  Investigator:   Walter  L.  Newton 

Other  Investigators:  Margaret  Kelly,  National  Cancer  Institute 

Roger  O'Gara,  National  Cancer  Institute 

Cooperating  Units:  NCI-1-3505 

Man  Years  (calendar  year  1962) : 
Total:  1-1/2 

Professional:      1 
Other:  1/2 

Project  Description: 

Objectives: 

To  study  the  development  and  comparative  incidence  of 
spontaneous  and  induced  tumors  in  germfree  and  conventional  mice 
of  the  same  strain. 

Methods  Employed; 

Uninoculated  mice  that  die  or  are  moribund,  are  examined  both 
grossly  and  histopathologically  for  the  presence  of  tumors, 
particularly  lung  tumors.   Day-old  mice  are  inoculated  subcutaneous ly 
with  graded  doses  of  3-methylcholanthrene  in  olive  oil. 

Major  Findings; 

The  studies  on  3-methylcholanthrene- induced  tumors  reported 
last  year  have  been  extended  to  include  mice  of  the  same  genetic 
stock  as  the  germfree,  but  reared  as  specific-pathogen  free  mice 
in  an  animal  room  where  they  are  exposed  to  some  contamination 
(CVN  mice) .  We  now  have  comparative  data  on  germfree,  CVN,  and 
NIH  General  Purpose  mice.   Serologic  tests  for  antibody  to  7 
viruses  have  been  negative  with  one  questionable  exception  (Reo  3) 
in  both  the  germfree  mice  and  the  CVN,  although  fewer  tests  have 
been  conducted  with  the  latter.   (See  NIAID-111).  The  General 
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Purpose  mice  have  shown  a  high  incidence  of  antibodies  to  several 
of  these  viruses. 

Following  injection  with  3-MC  the  germfree  mice  showed  the 
same  incidence  (1007o)  of  induced  lung  adenomas  as  the  two  groups 
not  reared  under  sterile  conditions.   The  mean  nodule  count  was 
at  least  as  high,  and  in  some  instances  higher,  than  in  the  General 
Purpose  mice.   In  addition  to  these  tumors,  subcutaneous  sarcomas 
and  lymphocytic  leukemia  were  also  induced  in  the  germfree  mice  at 
about  the  same  rate  as  in  the  General  Purpose.   Our  information  on 
the  viral  status  of  the  germfree  animals  is  incomplete,  of  course, 
and  thus  little  can  be  said  of  the  possible  role  of  viruses  in 
these  experiments.  However,  it  is  of  interest  that  pulmonary 
tumors  were  induced  in  these  mice  at  least  as  well  as  in  mice  with 
a  varied  microbial  flora  and  a  high  incidence  of  antibodies  to 
several  viruses. 

Significance  to  Bio-Medical  Research  and  the  Program  of  the  Institute; 

There  is  a  well-known  and  increasing  interest  in  the  possible 
role  of  viruses  in  the  development  of  certain  tumors.   Perhaps 
chemical  carcinogens  that  induce  tumors  may  in  some  way  activate 
latent  viruses. 

Studies  conducted  in  animals  demonstrated  to  be  free  of,  or 
containing  a  limited  number  of,  known  viruses  and  other  organisms 
can  lead  to  the  establishment  of  more  definite  relationships  than 
has  been  possible  with  many  of  the  apparently  virus- laden  mice 
used  today. 

Proposed  Course  of  the  Project; 

These  findings  are  being  prepared  for  publication.  There 
appeared  to  be  a  statistically-significant  difference  in  the 
leukemia  rate  between  the  CVN  and  the  germfree.  This  will  be 
explored  further  to  see  if  a  valid  difference  really  exists  and  to 
study  histologic  elements  for  evidence  of  virus.  We  hope  eventually 
to  isolate  cell- free  fractions  from  tumors  in  germfree  mice  to 
determine  if  such  fractions  can  induce  tumors  in  other  mice. 

Part  B  Included:   No 
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1.  Germfree  Animal  Research 

2.  Experimental  Pathology 

3.  Bethesda,  Maryland 

PHS-NIH 

Individual  Project  Report 

Calendar  Year  1962 

Part  A: 

Project  Title:   The  immunologic  response  of  the  germfree  animal 

Principal  Investigator:   Stewart  Sell 

Other  Investigators:   None 

Cooperating  Units:  .  None 

Man  Years  (calendar  year  1962) : 
Total:  3/4 

Professional:    1/4 
Other:  1/2     . 

Project  Description: 

Objectives; 

To  determine  the  ability  of  the  germfree  animal  to  respond 
to  protein  antigens  given  in  a  variety  of  ways. 

Methods  Employed: 

Germfree  guinea  pigs  and  mice  are  immunized  to  Bovine  Gamma 
Globulin  (BGG)  and  Bovine  Serum  Albumin  (BSA)  in  saline,  alum 
precipitate,  and  adjuvant  form  via  the  foot  pads.  The  antibody 
response  is  followed  by  the  hemmagglutinin  titre  of  tanned 
erythrocytes  of  the  serum  from  weekly  bleedings.  The  serum 
protein  patterns  are  studied  by  Immunoelectrophoresis  and  other 
immunological  techniques  to  determine  any  alteration  as  a  result 
of  immunization. 

Major  Findings: 

This  project  has  been  underway  just  a  few  months.   Preliminary 
data  indicate  that  the- germfree  guinea  pig  does  not  produce  anti- 
body as  early  or  in  as  high  a  final  titre  as  its  conventional 
counterpart.  This  response  will  be  further  quantitated  and  the 
experimental  situation  extended  to  include  the  germfree  mouse. 
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Significance  to  Bio-Medical  Research  and  the  Program  of  the  Institute; 

The  Immune  response  of  the  germfree  animal  has  only  been 
studied  by  the  use  of  rather  strong  antigenic  stimuli  such  as 
experimental  contamination  with  a  given  organism.  Under  such 
circumstances  little  difference  has  been  found  between  the  response 
of  the  conventional  and  germfree  animal.   However,  more  moderate 
stimuli  such  as  some  of  those  described  above  are  able  to  pick 
out  a  difference.   Such  data  tend  to  indicate  that  the  maturing 
of  the  immunological  mechanism  may  depend  on  the  prior  exposure 
to  antigenic  material.   Elaboration  of  these  experiments  may 
throw  some  light  on  the  nature  of  the  initiation  of  antibody 
production  and  the  maturation  of  the  lymphatic  system. 

Proposed  Course  of  the  Project; 

The  effect  of  various  agents  on  the  antibody  response  of 
the  germfree  animal  is  of  major  interest.  Using  the  germfree 
animal  as  a  test  situation  the  effect  of  such  agents  as  Zymosan, 
corticoids,  radiation,  monocontamination,  etc.,  a  better  under- 
standing of  the  mechanisms  of  action  of  these  agents  may  be 
possible.   Also,  the  effect  of  the  original  immunization  and 
that  of  these  modifying  agents  on  the  lymphatic  organs  of  the 
germfree  animal  will  be  studied. 


Part  B  Included:   No 
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Laboratory  of  Parasitic  Diseases 
National  Institute  of  Allergy  and  Infectious  Diseases 

Summary  statement  of  research  activities,  calendar  year  1962 

Program  development  and  trends: 

The  year  has  been  marked  by  considerable  overseas  activity  on  the  part 
of  the  staff  of  LPD,  as  a  result  of  the  initiation  of  foreign  projects  utiliz- 
ing PL-480  funds,  of  participation  in  WHO  programs,  and  of  our  training  acti- 
vities. 

Personnel  changes  associated  with  these  developments  have  involved  Dr. 
Kenneth  S  Warren,  Dr.  Louis  J.  Olivier,  and  Dr.  Paul  P.  Weinstein.  Dr.  Warren 
has  been  assigned  to  Balria,  Brazil  on   a  PL-480  project  (125-G),  for  approxi- 
mately 18  months.  Dr.  Olivier  has  been  detailed  for  two  years,  starting  in 
August  1962,  to  Geneva  to  serve  as  leader  of  the  WHO  bilharziasis  advisory 
team.  Dr.  Weinstein  has  been  assigned  for  one  year  to  the  National  Institute 
for  Medical  Research,  Mill  Hill,  London, England,  to  gain  experience  with  fila- 
riid  species  available  there. 

Other  personnel  changes  were:  Dr.  Charles  S.  Richards  joined  the  Sec- 
tion on  Ecology,  Biology,  and  Field  Studies,  filling  a  long-standing  vacancy 
in  this  Section.  Dr.  Eugene  C  Weinbach  resumed  his  studies  in  the  Physiology 
and  Biochemistry  Section  after  a  tour  of  duty  in  Sweden.  Dr.  Harley  G. 
Sheffield  arrived  in  September  to  initiate  studies  of  ultrastructure  with  the 
electron  microscope.  Dr.  Alina  Szumlewicz,  who  had  been  a  guest  worker  during 
the  previous  year,  was  appointed  Visiting  Scientist  for  an  additional  year  to 
continue  her  studies  on  the  effects  of  irradiation  on  snails  and  schistosome 
cercariae,  and  on  the  possibility  of  immunization  i.ith  irradiated  cercariae. 
Dr.  Akio  Kobayashi,  who.  arrived  as  a  guest  worker  in  October  1961,  completed 
his  studies  on  irradiation  of  Toxoplasma  and  departed  for  Japan  in  July.  Dr. 
Allen  W.  Cheever,  Research  Associate,  completed  his  two-year  period  in  this 
Laboratory  and  has  transferred  to  NCI  as  a  resident  in  pathology.  Dr.  Jose 
Oliver-Gonzalez,  of  the  University  of  Puerto  Rico  Medical  School,  arrived  as 
a  guest  worker  in  September.  He  will  undertake  some  collaborative  work  with 
various  staff  members. 

Overseas  activities  have  also  involved  other  staff  members  who  have 
developed  programs  for  extension  of  our  research  activities  with  collabora- 
tors in  Egypt  and  Israel,  financed  by  PL-480  funds.  These  staff  members  will 
make  occasional  visits,  once  or  twice  per  year,  to  the  project  sites,  but 
otherwise  will  continue  their  activities  in  Bethesda.   In  June  and  July,  Dr. 
DeWitt  and  Dr.  Jacobs  went  to  Egypt  and  Israel  respectively  to  negotiate 
PL-480  contracts.  They  were  accompanied  by  Dr.  D.  J.  Davis.  The  project  in 
Egypt  is  a  study  of  the  value  of  infrequent  administration  of  low  dosages  of 
antiraonial  drugs  for  control  of  schistosomiasis.   It  is  described  as  part  of 
project  number  122-E.  The  Israel  study  is  on  epidemiology  of  toxoplasmosis 
(125-   ).  Thus,  LPD  is  concerned  with  three  programs  using  PL-480  funds. 
This  is  proper,  because  our  staff  has  extensive  interests  in  parasitic  dis- 
eases that  are  among  the  most  important  health  problems  in  other  countries. 


The  lack  of  personnel  inhibits  extension  of  these  activities  to  additional 
projects  which  could  be  prosecuted  successfully  in  many  areas. 

The  adjustments  in  personnel  have  occasioned  some  changes  in  our  pro- 
grams here.  The  project  on  the  biology  and  control  of  snail  intermediate 
hosts  of  schistosomes,  formerly  in  the  hands  of  Dr.  Olivier,  has  become  the 
responsibility  of  Dr.  Richards.  Dr.  Richards  has  shifted  the  emphasis  from 
critical  study  of  purported  molluscicides  to  investigation  of  parasites  of 
snails,  and  to  study  closely  the  seasonal  behavior  of  the  molluscs  relative  to 
morphological  alterations.  He  has  made  some  interesting  and  important  obser- 
vations which  will  be  described  below.  Dr.  Richards  has  also  taken  up  work  on 
the  biology  of  Angiostrongylus  cantonensis,  emphasizing  its  intermediate  and 
paratenic  (carrier)  hosts,  following  the  work  on  the  mammalian  infection 
carried  on  by  Dr.  Weinstein  and  his  collaborators. 

The  electron  microscope  was  installed  in  October,  under  the  supervision 
of  Dr.  Sheffield.   He  has  spent  the  major  portion  of  his  time  checking  the 
equipment  and  organizing  the  laboratory,  and  now  is  beginning  his  research. 
While  a  certain  amount  of  work  has  been  done  on  protozoa,  there  is  a  dearth 
of  information  on  helminths,  and  his  initial  projects  will  seek  to  provide  us 
with  basic  information  on  tissue  structure  of  a  phylogenetic  series  of  nema- 
todes. Numerous  problems  have  been  suggested  to  Dr.  Sheffield  by  staff  members, 
and  he  will  start  some  collaborative  work  as  soon  as  we  can  recruit  adequate 
technical  help. 

In  order  to  facilitate  basic  work  on  filariids  that  Mr.  Sawyer  is  at- 
tempting in  line  with  Dr.  Weinstein's  studies  in  England,' an  insectary  room 
was  required.  This  was  provided  by  the  Laboratory  of  Parasite  Chemotherapy. 
This  is  a  satisfactory  arrangement,  at  least  temporarily,  but  we  may  have 
difficulties  later  on  if  Dr.  Coatney's  program  for  the  use  of  this  room  is 
implemented.  We  shall  have  long-term  needs  for  an  insectary  and  we  hope  our 
projects  will  not  be  interrupted. 

Our  emphasis,  as  in  the  past,  is  on  basic  studies.  We  propose  to  per- 
form field  studies  when  we  can  provide  new  tools  or  new  orientation  relative 
to  parasitic  disease  problems,  but  otherwise  we  shall  not  attempt  them.  Our 
staff  is  relatively  small,  but  nevertheless  our  program  is  well  deversified, 
and  we  can  handle  problems  in  most  areas  of  medical  parasitology.  We  attempt 
to  broaden  our  scope  by  various  means,  such  as  our  current  exploration  into 
the  use  of  metabolic  products  of  helminths  Jji  vitro  for  antigens  for  diag- 
nostic tests.  We  hope  to  exploit  these  more  fully,  both  for  helminths  and 
protozoa,  but  have  to  proceed  slowly  because  of  limited  personnel.   Another 
project,  on  Chagas'  Disease  and  its  relation  to  megacolon  and  megaesophagus, 
is  "a-borning"  now  because  of  the  availability  of  such  cases  in  Bahia. 
Dr.  Warren  is  being  encouraged  to  study  material  from  these  cases  as  his  time 
permits- 
Staff  members  of  LPD,  in  recognition  of  their  competence,  are  often 
asked  to  help  and  advise  on  prevention,  control,  and  treatment  of  parasitic 
infections  that  are  world  health  problems,  and  to  participate  in  international 
conferences.  Dr.  DeWitt  took  part  in  a  Ciba  Foundation  symposium  on  bilharzi- 
asis  held  in  Cairo,  Egypt,  last  March;  and  he  was  invited  to  serve  at  a  WHO 


scientific  group  meeting  on  bilharziasis  in  Geneva,  11-17  December.  Dr. 
bzumlewicz  also  took  part  in  the  Ciba  symposium.  Dr.  Diamond  participated  in 
a  special  conference  on  culture  collections,  arranged  by  the  National  Research 
Council,  Canada,  in  September.  Dr.  von  Brand  served  as  vice  chairman,  PAHO 
Advisory  Group  on  Research  in  Chagas'  Disease,  in  Rio  de  Janeiro,  in  June. 
Dr.  Olivier  served  as  consultant  to  WHO,  15  January  -  15  March,  visiting 
various  Caribbean  and  South  American  countries  as  a  member  of  the  Bilharzi- 
asis Advisory  Team.  Dr.  Jacobs  has  been  asked  to  serve  as  consultant  on  pro- 
tozoal diseases  to  WHO. 

Notable  recognition  of  accomplishment  was  given  to  Dr.  Morris  Goldman. 
He  received  the  Kimble  Methodology  Award  of  the  Conference  of  State  and  Pro- 
vincial Public  Health  Laboratory  Directors  for  his  work  on  fluorescent  anti- 
body technique. 

We  have  excellent  rapport  with  the  Laboratory  of  Germfree  Animal  Re- 
search, as  witnessed  by  various  collaborative  projects  that  have  heea  very 
profitable.  We  also  have  had  good  relations  with  LID  and  with  the  Laboratory 
of  Experimental  Pathology,  NIAffl,  in  the  study  of  eosinophilic  meningitis. 
For  years,  too,  we  have  collaborated  with  the  Ophthalmology  Branch,  NINDB,  in 
a  continuing  study  of  toxoplasmic  uveitis.  This  year  we  joined  with  them  in 
the  preparation  of  an  exhibit  on  ocular  toxoplasmosis  that  was  displayed  at 
the  meetings  of  the  American  Academy  of  Ophthalmology  and  Otolaryngology  in 
November.   Dr.  von  Brand  has  had  a  profitable  working  relation  with  the  Labo- 
ratory of  Histology  and  Pathology,  NIDR,  on  electron  microscopy  of  calcareous 
corpuscles  of  tapeworms.  We  also  have  a  collaborative  project  on  fluorescein 
staining  of  trypanosomes,  with  LI,  NIAID. 

As  mentioned  last  year,  our  relations  with  LCI  are  satisfactory,  but 
the  development  of  clinical  programs  on  parasitic  diseases  is  complicated 
by  difficulties  in  patient  procurement.  We  are  at  present  planning  a  project 
on  therapeutic  measures  in  schistosomiasis,  which  we  may  be  able  to  implement 
with  the  help  of  LCI  next  year. 

Scientific  advances  -  made  in  1962: 

Each  Section  of  the  Laboratory  has  produced  noteworthy  contributions 
during  the  year.  Some  of  these  are  listed  below.  The  order  of  listing  has 
no  relation  to  their  importance. 

Quantitative  experimental  infections  with  Angiostrongylus  cantonensis 
in  rats  and  monkeys  have  revealed  pathology  consistent  with  the  clinical  dis- 
ease syndrome  ( 122-C) .  Work  with  A.  cantonensis  has  also  shown  that  this  worm 
undergoes  larval  development  in  a  large  variety  of  freshwater  snails  as  well 
as  slugs,  and  that  larval  stages  can  survive  in  both  fresh  and  salt  water 
(121-B).  These  findings  suggest  that  the  worm  may  be  able  to  reside  in  vari- 
ous paratenic  hosts  (secondary  carriers  in  which  no  development  occurs). 
This  could  explain  the  epidemiological  relation  between  the  ingestion  of  raw 
fish  and  the  occurrence  of  eosinophilic  meningitis,  suspected  as  due  to  A. 
cantonensis.  in  Tahiti. 


Adults  of  A.  cantonensis  have  been  maintained  Jn  vitro  for  80  days 
(122-A)  and  metabolic  products  derived  from  these  cultures  have  proven  useful 
as  antigens  in  a  hemagglutination  test  on  the  sera  of  some  rats  (125-B). 
These  antigens  have  come  only  from  incubates  of  female  worms  during  early  cul- 
tivation, when  they  are  still  depositing  eggs.  Considerably  more  work  has  to 
be  done  with  incubates  of  larvae  as  well  as  adults,  and  with  other  animal  sera. 

The  demonstration  of  the  accumulation  of  vitamin  B^2f  o^  ^  metabolic 
derivative,  in  nematode  coelomocytes  jji  vitro  is  an  important  result  of  the 
cultivation  techniques  that  have  been  developed  in  this  Laboratory  (122-A). 
Study  of  the  relation  of  Bj^2  absorption  to  pathogenesis  and  to  chemotherapy 
is  now  indicated.  In  this  connection  it  may  be  mentioned  that  a  recently 
introduced  anthelminthic  drug,  thiobendazole,  has  anti-B^p  activity. 

Continued  study  (122-A)  of  conditions  required  for  the  development  of 
microfilariae  of  D.  inimitis  to  the  first  stage  (sausage  forms)  has  provided 
parameters  for  further  cultivation  attempts  with  this  and  other  filariid 
nematodes. 

The  reorientation  of  the  project  (121-C)  on  the. biology  and  control  of 
snail  hosts  of  schistosomes  has  been-  profitable.  Two  species  of  Acanthamoeba- 
like  protozoa  have  been  found  parasitizing  tissues  of  snails.  These  organisms 
do  extensive  tissue  damage  but  do  not,  apparently,  decimate  snail  populations. 
However,  they  may  be  important  in  restricting  populations,  and  adverse  effects 
on  the  amoebae  of  some  biocides  could,  conceivably,  result  in  later  increase 
in  snail  densities.  Observations  on  seasonal  changes  in  the  apertural  lamellae 
of  Australorbis  glabratus,  and  their  relation  to  migration  of  snails  out  of 
water  are  important  in  understanding  the  ability  of  snails  to  survive  dry  sea- 
sons in  some  areas. 

The  work  on  the  use  of  irradiated  cercariae  for  immunization  against 
schistosomiasis  (124-A)  has  demonstrated  that  previous  reports,  from  other 
laboratories,  on  this  question  have  been  overly  optimistic.  Observations 
extended  over  a  longer  period  of  time  have  shown  no  appreciable  immunity  in 
mice  treated  with  irradiated  cercariae  of  mixed  sex,  or  female,  and  only 
slight  immunity  induced,  by  irradiated  male  cercariae. 

The  efficacy  of  antimonial  compounds  against  S.  mansoni  has  been  shown 
to  be  influenced  by  such  dietary  factors  as  acid-salt  residues,  Mg-Ca  ratios, 
and  amount  of  crude  fiber  ( 122-F) .   However,  these  factors  account  for  only  a 
fraction  of  the  enhanced  (up  to  30-fold)  drug  activit^y^seen  in  mice  on  a  puri- 
fied semi-synthetic  diet.  Antimony  compounds  given  either  by  oral  or  paren- 
teral routes  have  increased  activity  in  such  mice.  These  findings  have  con- 
siderable significance  in  relation  to  the  chemotherapy  of  schistosomiasis  in 
developing  countries,  where  the  diet  of  the  people  may  be  a  major  factor  in 
failure  to  obtain  good  results  on  treatment.  The  findings  (122-G)  that  puri- 
fied low  residue  diets  induce  self-cure  of  mice  with  various  nematode  infec- 
tions, also  have  bearing  on  the  management  and  control  of  intestinal  helmin- 
thiases in  many  parts  of  the  world.   Aside  from  the  practical  aspects,  these 
data  provide  a  stimulus  for  basic  work  on  the  factors  of  toxicity,  immunity, 
etc.  that  may  be  operative. 
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Work  on  the  axenic  cultivation  of  Entamoeba  histolytica  has  continued, 
with  three  strains  now  established  in,  and  a  fourth  strain  being  acclimated 
to,  axenic  conditions.  Noteworthy  is  the  observation  that  the  more  hypotonic 
the  overlay  of  the  medium,  the  better  its  ability  to  support  initial  axenic 
growth.  This  suggests  that  the  nutrition  of  amoebae  is  related  to  physical 
factors  in  the  medium,  stimulating  pinocytosis.  Chick  embryo  extracts  of 
various  types  are  still  needed  to  support  initial  axenic  growth,  but  once 
established,  all  strains  can  be  adapted  to  growth  without  them.  Substitution 
of  a  liver  extract  for  yeast  extract  in  the  maintenance  medium  has  increased 
amoeba  yields.  Trichomonas  tenax  has  also  been  grown  in  axenic  culture  for 
the  first  time. 

Continued  work  on  the  freezing  of  protozoa  has  indicated  that  prolonged 
storage  in  liquid  nitrogen  (-196°  C)  can  be  accomplished  without  noticeable 
decrease  in  numbers  of  viable  organisms.  The  gradual  attrition  of  frozen  or- 
ganisms stored  at  higher  temperatures,  such  as  that  of  solid  CO2,  can  appar- 
ently be  avoided.  The.  advantages  of  the  freezing  techniques  in  assuring  the 
stability  of  strains  of  protozoa,  which  undergo  modifications  on  prolonged 
culture,  are  obvious.  This  is  of  immediate  importance  to  our  program,  be- 
cause a  study  on  the  isolation  and  characterization  of  strains  of  E.  histo- 
lytica has  been  initiated  (I25-C).  This  work  has  already  shown  that  stock 
strains  of  amoebae  originating  from  human  infections  may  actually  consist  of 
genetically  different  substrains.  As  work  on  this  project  develops,  it  is 
hoped  it  will  be  possible  to  classify  strains  by  means  of  antisera  specific 
for  genetically  homogeneous  stocks,  and  to  appraise  their  virulence. 

Other  work  on  E.  histolytica  has  resulted  in  progress  towards  the  de- 
velopment of  a  fluorescent  antibody  test  for  amebiasis  (125-F).  Thus  far, 
the  sensitivity  of  this  test  is  too  low  to  be  used  practically.  If  sensi- 
tivity can  be  improved,  the  test  should  provide  a  useful  tool  in  clinical 
and  epidemiological  studies.  At  present  it  is  adequate  for  following  anti- 
body levels  in  animals. 

Continuing  studies  on  the  biochemistry  of  protozoa  has  added  four 
enzymes  to  our  catalog  of  those  known  from  Trichomonas  vaginalis  and  increased 
our  knowledge  of  purification  procedures  in  their  study  (122-H). 

Further  work  on  the  absorption  and  excretion  of  sugars  by  Taenia  taeniae- 
formis  (123-A)  has  shown  that  the  uptake  of  glucose  from  the  medium  by  adult 
worms  is  essentially  independent  of  the  glucose  concentration,  while  on  the 
other  hand,  more  galactose  is  consumed  at  higher  concentrations.   Glucose  is 
secreted  by  both  larval  and  adult  worms  when  kept  in  sugar-free  Tyrode's  solu- 
tion; in  the  presence  of  low  glucose  concentrations,  adults  begin  to  absorb 
the  sugar  while  larvae  continue  to  excrete  it  until  the  concentration  is  8 
times  higher  than  the  threshold  for  adults.  The  presence  of  other  sugars 
appears  to  have  little  effect  on  larval  glucose  excretion.  The  lack  of  depen- 
dence on  concentration  of  glucose  absorption  by  adults  suggests  an  active 
transport  mechanism.  The  polysaccharides  stored  by  both  larvae  and  adults 
are  principally  glycogen,  but  small  amounts  of  glucosamine  present  on  hydrol- 
ysis indicate  the  presence  of  other  substances. 
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C'Tiitinued  work  on  metastatic  calcification  induced  by  hytakerol  ha 
shown  that  there  is  a  lower  incidence  of  calcification  in  chickens  infects, 

with  Plasmodium  gallinaceum  than  in  uninfected,  hytakerol-treated  controls. 

Indeed,  it  appears  that  calcium  deposited  in  the  gizzard  is  dissolved  under 

the  influence  of  the  malarial  infection.  These  data  are  consistent  with  the 

idea  that  specific  parasite  substances  may  be  involved  in  pathogenesis,  but 

further  work  is  necessary  to  identify  thera  (123-B). 

During  the  course  of  similar  work  with  rats,  passage  of  Plasmodium 
berghei  through  mice,  to  eliminate  a  concomitant  Bartonella  infection,  was 
performed.  Rats  inoculated  with  the  mouse-passaged  malaria  strain  developed 
paralysis.   Five  different  strains  of  mice  have  conferred  the  paralyzing 
factor  on  the  malaria  strain.   However,  attempts  to  identify  the  factor  have 
been  unsuccessful  thus  far. 

The  activation  of  succinate  oxidation  by  ATP,  reported  last  year, 
appears  to  occur  at  the  level  of  dehydrogenases,  rather  than  in  the  respira- 
tory chain  ( 123-C) .  Ijncouplers  of  oxidative  phosphorylation,  such  as  the 
halophenols,  are  assumed  to  be  bound  to  mitochondrial  lipids.  However,  work 
on  lipid-depleted  mitochondria  showed  binding  of  pentachlorophenol  (PCP)  to 
the  same  extent  as  in  lipid-rich  controls.   Furthermore,  studies  with  plasma 
albumin,  which  reversed  the  uncoupling  effect  of  PCP  indicate  that  protein 
binding  may  be  an  important  factor  in  the  action  of  uncoupling  agents.  These 
findings  are  of  general  biochemical  interest  in  regard  to  the  theory  of  re- 
spiratory chain  phosphorylation. 

Work  on  the  pathophysiology  of  experimental  schistosomiasis  (125-D) 
revealed  shifts  of  worms  to  the  lungs  on  treatment  of  mice  that  had  developed 
portal-systemic  collateral  circulation.  Repeated  infection  and  repeated 
treatment  of  mice,  allowing  delivery  of  large  numbers  of  eggs  and  worms  to 
the  liver,  did  not  enhance  the  pathology  of  the  infection;  the  mice  rapidly 
returned  to  normal  as  judged  by  physiologic  and  anatomic  criteria.  Treated 
mice  showed  no  resistance  to  reinfection,  except  slightly  slower  development 
of  worms.  These  results  are  of  interest  in  relation  to  the  management  of 
human  infections. 

The  continuing  study  of  ammonia  toxicity  has  revealed  additional  indi- 
cations that  cerebral  brain  ammonia  is  not  the  sole  agent  involved  in  the 
patho-genesis  of  hepatic  coma.  The  cerebral  ammonia  concentration  in  con- 
vulsing thiamine-def icient  mice  was  lower  than  in  normal  mice.  Furthermore, 
elevated  brain  ammonia  levels  were  not  found  in  thiamine-def icient  mice  even 
when  convulsions  were  induced  by  intravenously  administered  ammonium  chloride. 
Inhibition  of  ammonia  detoxication  resulted  in  a  decrease  in  ammonia  toxicity. 
This  indicates  that  ammonia  per  se  is  not  toxic  at  the  concentrations  used 
in  these  studies,  but  that  the  metabolism  of  ammonia  leads  to  intoxication. 

The  items  of  interest  in  regard  to  research  on  toxoplasmosis  (125-A) 
are  the  findings  of  cysts  in  lung  and  intestine  of  mice,  from  these  sites 
they  can  be  shed  to  the  outside  environment;  the  indications  that  Spiramycin 
may  be  metabolized  in  the  rabbit  to  a  substance  that  has  an ti -Toxoplasma 
activity;  and  the  suggestion,  from  our  studies  on  newborn  of  chronically 
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infected  mothers,  that  either  immune  paralysis  or  tolerance  may  develop  when 
congenital  transmission  occurs  during  chronic  infection.  The  finding  of  a 

toxin  in  the  course  of  the  serological  studies  (125-B)  is  noteworthy.  This 

toxin  is  entirely  different  from  that  reported  by  Weinman,  about  which  there 

is  considerable  doubt,  and  is  similar  to  sarcocystin  or  to  that  from  coccidia. 

Our  results  with  the  hemagglutination  test  have  been  so  consistent  that  we 

have  adopted  it  for  routine  diagnostic  use. 
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Project  Title:  Administration  and  research  planning  and  coordination. 

Principal  Investigator:  Leon  Jacobs 

Other  Investigators:  None 

Cooperating  Units:  None 

Man  Years  (calendar  year  1962): 
Total:  3  1/2 

Professional:      1/2 
Other :  3 

Project  Description: 

This  project  furnishes  supervisory  and  administrative  services  to 
all  research  projects  in  the  Laboratory^  as  follows: 

Over-all  evaluation  of  research  plans  and  initiation  of  field  pro- 
jects; integration  of  laboratory  research  activities  with  field  programs 
and  with  clinical  studies;  editing  scientific  and  technical  reports  and 
manuscripts;  preparation  of  reports,  budget  estimates,  and  exhibits; 
arranging  staff  meetings  for  intra-Laboratory  communication;  supervision 
over  personnel,  travel,  correspondence,  and  maintenance;  requisitioning 
and  supervision  of  equipment  and  supplies;  maintenance  of  library  etc.; 
and  consultatory  services  to  individuals,  academic  and  other  organiza- 
tions, and  liaison  activities  with  other  branches  of  the  Service  and  the 
Federal  Government. 

Research  projects  are  reviewed  and, in  consultation  with  Section 
heads,  changes  in  program  are  considered  and  initiated.  Emphasis  is 
placed  on  fundamental  aspects  of  medical  parasitology.  Extensions  of 
projects  into  the  fields  of  clinical  or  practical  preventive  medicine  are 
attempted  when  laboratory  work  has  established  an  adequate  basis  for  such 
work. 
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Serial  No.  NIAID-121-A 

1.  Parasitic  Diseases 

2.  Ecology,  Biology,  and 

Field  Studies  Section 

3.  Bethesda,  Maryland 


PHS-NIH 
Individual  Project  Report 
Calendar  Year  1962 


part  A. 


Project  Title:  Host  parasite  relations  in  worm  infections  in  laboratory 
animals. 

Principal  Investigator:  Louis  J.  Olivier 

Other  Investigators:   Allen  W.  Cheever 

Cooperating  Units;  None 

Ma;i  Years  (calendar  year  1962) 
Total:       1  1/4 
Professional:  3/4 
Other:        1/2 

Project  Description: 

Objectives: 

To  study  the  characteristics  of  worm  infections  in  laboratory 
animals;  to  learn  how  host  defense  mechanisms  8.t  to  resist  worm  infec- 
tions, and  how  such  mechanisms  may  be  enhanced  or  reduced;  to  study 
variation  in  resistance  of  host  strains;  to  study  "natural  resistance" 
to  worm  infection;  to  study  how  virus  infection  is  affected  by  a  simul- 
taneous worm  infection. 

Methods  Employed: 

1.  Taenia  taeniaeformis  infection:  Pr^cTuce  standardized  liver  in- 


fections in  mice  by  oral  administration  of  eggs.  Judge  the  results  of 
experimental  procedures  by  their  effect  on  the  size  of  the  liver  lesions 
and  other  parameters.  Procedures  include  attempts  to  immunize  actively 
with  small  worm  inocula  and  passively  with  serum  antibody,  and  also  at- 
tempts to  produce  immune  tolerance.  Other  variables  studied  are  hormone 
imbalance  due  to  cortisone,  variation  in  diet,  and  splenectomy. 

2.  Simultaneous  Trichinella  spiralis  and  virus  infections.  Give 
standardized  worm  infections  concurrently  with  standardized  virus  infec- 
tions.  Measure  the  effect  of  these  concurrent  infections  and  compare 
with  the  effect  of  either  infection  alone.  Parameters  used  are  pathology, 
symptomatology,  virus  recovery  from  tissues,  and  standard  worm  counts. 
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Major  Findings: 


Mice  of  a  resistant  strain  were  rendered  more  susceptible  to 
Taenia  taeniae!" ormis  when  they  were  injected  intravenously,  starting 
at  birth  to  1-2  months  of  age,  with  extracts  of  cysticerci.  When  in- 
jection of  mice  of  a  susceptible  strain  was  delayed  until  they  were 
10  days  of  age,  they  were  more  resistant  than  controls.  However,  the 
specific  immune  nature  of  increased  susceptibility  or  resistance  has 
not  yet  been  demonstrated,  due  to  the  lack  of  a  quantitative  serological 
procedure,  and  to  failure  to  demonstrate  consistent  effects  of  passive 
transfer  of  antibody. 

No  differences  in  percentages  of  rats  dying  or  becoming  paralyzed 
were  observed  in  groups  infected  with  T.  spiralis  and  exposed  to  EMC 
virus  at  io,  17,  24,  31,  or  38  days  thereafter.  In  previous  work,  the 
potentiation  of  the  virus  was  diminished  25  days  after  T.  spiralis  in- 
fection. 

Significance  to  the  Program  of  the  Institute: 

The  mechanism  of  so-called  natural  resistance  remains  obscure  in  ' 
most  diseases.  The  lack  of  multiplication  of  most  helminths  in  the  host 
provides  special  conditions  for  study  of  the  dynamics  of  host-parasite 
interaction.  T.  taeniaeformis  offers  a  particularly  useful  tool  for  such 
studies  since  all  lesions  are  located  in  the  liver  where  they  are  easily 
evaluated  morphologically  and  biologically. 

Demonstration  that  the  existence  of  a  Trichinella  infection  can 
have  a  significant  effect  for  a  relatively  long  period,  on  the  replica- 
tion, localization  and  pathogenesis  of  a  virus  in  the  same  host  is  im- 
portant in  evaluating  natural  infections  with  manj  agents  of  disease. 
It  may  provide  new  opportunities  for  studying  pathogenetic  mechanisms. 

Proposed  Course  of  the  Project: 

Dr.  Olivier  is  away  on  a  2-year  assignment  to  WHO  in  Geneva,  and 
Dr.  Cheever  has  been  transferred  to  the  Cancer  Institute.   If  he  has  time. 
Dr.  Cheever  will  use  facilities  in  this  Laboratory  to  develop,  if  possible, 
a  serological  test  for  T.  taeniaeformis  antibodies,  as  a  prerequisite  for 
any  further  studies  on  immune  tolerance  in  this  infection. 


Part  B  included:  No. 
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Serial  No.   NIAID-121-B 

1.  Parasitic  Diseases 

2.  Ecology,  Biology  & 

Field  Studies 

3.  Bethesda,  Maryland 


PHS-NIH 
Individual  Project  Report 
Calendar  Year  1962 


Part  A. 


Project  Title:  Biology  and  host-parasite  relations  of  Angiostrongylus 
cantonensis. 

Principal  Investigator:  Charles  S.  Richards 

Other  Investigators:  None 

Cooperating  Units:  None 

Man  Years  (calendar  year  1962) 
Total:  1/2 

Professional:    1/2 
Other:  0 

Project  Description: 

Objectives: 

To  investigate  the  life  cycle  of  A.  cantonensis  with  respect  to: 
Intermediate  and  paratemic  host  range,  developm  nt  of  the  parasite  in 
various  hosts,  host  responses,  definitive  host  range,  development  of 
the  parasite  in  various  hosts,  host  responses  and  pathology.  To  inves- 
tigate the  methods  of  transmission  between  hosts  and  factors  affecting 
survival  inside  and  outside  the  hosts. 

Methods  Employed: 

The  life  cycle  is  maintained  in  white  rats  and  A.  glabratus  to 
provide  material  for  study.  Various  available  animals  are  exposed  to 
infection  and  results  observed. 

Major  Findings: 

Twelve  species  of  freshwater  snails  have  been  infected  with  A. 
cantonensis  by  allowing  them  to  feed  on  infected  rat  feces  added  to 
their  water:   A.  glabratus,  Biomphalaria  pf eifferi,  Tropicorbis  havanen- 
sis,  T.  obstructus,  T.  pallidas,  T.  albicans,  Drepanotrema  simmonsi, 
Bulinus  qlobosus,  B.  forskalii,  B.  tropicus,  B.  truncatus,  and  Physa  sp. 
All  A.  glabratus  examined  after  exposure  to  rat  feces  have  become  in- 
fected. Infective  third-stage  larvae  were  still  viable  in  A.  glabratus 
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five  months  after  exposure.  Third-stage  larvae  survived  up  to  a  week  in 
fresh  water  after  removal  from  snails. 

White  rats  exposed  per  os  to  infected  A.  qiabratus  tissues  passed 
larvae  in  their  feces  on  the  40th  day.  White  mice  similarly  exposed  de- 
veloped vertigo  after  20  days,  yielding  larvae  in  the  brain  and  occasion- 
ally in  the  cord.  Mastomys  developed  paraplegia,  vertigo,  or  both,  from 
the  16th  to  the  23rd  days. 

First  stage  larvae  in  rat  leces  survived  up  to  three  days  in  un- 
diluted sea  water,  up  to  seven  days  in  standing  fresh  water,  and  up  to 
seven  days  in  fresh  water  changed  several  times. 

Significance  to  the  Program  of  the  Institute: 

Some  of  the  cases  of  eosinophilic  meningitis  in  the  Pacific  area 
have  been  attributed  to  A.  cantonensis ,  but  the  epidemiology  of  outbreaks 
in  Tahiti  seem  to  be  related  to  ingestion  of  raw  pelagic  fish,  which  is 
inconsistent  with  the  known  cycle  of  this  worm.  Studies  on  the  biology 
of  this  parasite,  especially  in  relation  to  its  intermediate  and  paratemic 
host  range,  may  help  to  reconcile  these  inconsistencies.  Experimental  in- 
fection of  laboratory  animals  will  help  to  clarify  the  role  of  this  para- 
site in  CTJS  disorders. 

Proposed  Course  of  the  Pro.iect: 

Studies  on  development  and  pathology  in  normal  hosts  such  as  the 
rat,  and  others  such  as  mice,  Mastomys,  etc.  will  be  continued.  The 
role  of  carrier  hosts  will  be  studied.  Serological  studies,  using  as 
antigens  metabolites  obtained  on  incubation  of  larvae  and  adults,  will 
be  carried  out  in  conjunction  with  the  Section  or.  Clinical  Parasitology. 


Part  B  included   No. 
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Serial  No.  NIAID-121-C 

1.  Parasitic  Diseases 

2.  Ecology,  Biology,  and 

Field  Studies 

3.  Bethesda,  Maryland 


PHS-NIH 
Individual  Project  Report 
Calendar  Year  1962 


Part  A 


Project  Title:  The  biology  and  control  of  the  snail  intermediate  hosts 
of  the  schistosomes. 

Principal  Investigator:  Charles  S.  Richards 

Other  Investigators:  None 

Cooperating  Units:  None 

Man  Years  (calendar  year  1962) 
Total:         1/2 
Professional:   1/2 
Other:         0 

Project  Description: 

Objectives: 

To  study  prospective  agents  for  biological  control  of  intermediate 
hosts  of  the  schistosomes.  To  study  the  biolof;  of  the  snail  hosts  with 
the  aim  to  discover  means  of  control. 

Methods  Employed: 

Parasites  of  mollusks  are  studied  to  determine:  their  identity, 
molluscan  host  range,  mode  of  transmission,  mode  of  entry  into  mollusks, 
localization  and  pathology  of  infection. 

Observations  are  made  to  relate  morphology  and  habits  of  snails  to 
survival  during  adverse  periods  such  as  drought  or  mollusciciding. 

Major  Findings: 

Two  species  of  small,  Acanthamoeba-like  protozoa  were  found  to 
occur  as  tissue  parasites  in  cytoplasmic  vacuoles  in  freshwater  snails. 
Both  amebae  were  first  seen  in  aquarium  colonies  of  snails;  species  "A" 
in  Tropicorbis  pallidus  (originally  from  Jamaica),  and  species  "B"  in 
Bulinus  (Physopsis)  qlobosus  (originally  from  Mozambique).   Species  "B** 
was  subsequently  found  in  aquarium  cultures  of  Tropicorbis  havariensis, 
Tropicorbis  obstructus,  Australorbis  glabratus,  Biomphalaria  pf eiff eri, 
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and  Bulinus  tropicus.  The  following  species  became  infected  when  cul- 
tured in  association  with  infected  T.  pallidus  or  B.  qlobosus  respec- 
tively: with  ameba  "A",  T.  havanensis,  Drepanotrema  simmonsi,  Physa  sp., 
and  Bulinus  (Bithynia)  sp.  from  Formosa;  with  ameba  "B",  T.  pallidus, 
Bulinus  truncatus,  Bulinus  forskalii ,  Physa  sp.,  and  Bulinus  (Bithynia) 
sp.  T.  pallidus  heavily  infected  with  ameba  "A"  commonly  appeared  pale, 
deficient  in  the  haemoglobin. 


Both  amebae  occurred  in  nodules  of  varying  size  in  the  host  tissues; 
"A"  mainly  in  the  foot,  tentacles,  and  mantle;  "B"  in  the  intestinal  wall, 
mantle,  and  sometimes  the  reproductive  system  and  liver.  Each  nodule  con- 
sisted of  a  mass  of  host  cells  infected  with  amebae. 

The  amebae  differ  in  size  but  otherwise  have  similar  morphology. 
Both   amebae  form  thin-walled  cysts  inside  the  cytoplasmic  vacuoles  in 
which  multiplication  occurs  resulting  usually  in  foor  emerging  amebae 
per  cyst  in  "A"  and  two  in  "B".   Extruded  residual  material  remaining  in 
these  cysts  sugges.t  a  process  other  than  simple  binary  fission.  Both  in 
the  field  and  in  laboratory  aquaria  small  Australorbis  glabratus  (3.0  to 
6.5  mm.  diameter)  have  occasionally  been  observed  to  crawl  out  of  the 
water,  despite  the  favorable  condition  of  the  water  and  presence  of  abun- 
dant food.  A  high  percentage  of  snails  showing  this  tendency  to  crawl  out 
of  the  water  spontaneously  exhibit  a  typical  pattern  of  six  internal  shell 
thickenings  (apertural  lamellae)  as  well  as  a  general  thickening  of  the 
entire  shell.  Periodic  observations  on  the  A.  glabratus  in  laboratory 
aquaria  suggest  that  the  production  of  these  lamellae  may  be  seasonal. 

Significance  to  the  Program  of  the  Institute: 

The  project  attempts  to  find  ways  to  emphy  biological  control  to 
supplement  or  replace  chemical  control  of  snail  int  'rmediate  hosts  of  the 
schistosomes,  particularly  where  cost  of  repeated  chemical  applications 
or  chemical  contamination  of  the  water  are  critical  problems.  It  will  be 
important  to  determine  if  these  parasites  of  snails  are  potentially  infec- 
tive to  vertebrates,  as  has  been  demonstrated  for  some  species  of  Acanth- 
amoeba. 

Survival  of  intermediate  hosts-ef  schistosomes,  such  as  A.  gla- 
bratus, under  conditions  of  periodic  drying  of  the  environment  or  re- 
peated applications  of  chemical  molluscicides  remains  a  problem  only 
partly  understood.  In  the  field  in  some  areas  large  individuals,  po- 
tentially capable  of  withstanding  desiccation  for  several  weeks,  once 
out  of  water  rarely  escape  ingestion  by  birds  or  wild  rodents.  The  pos- 
sibility that  small  individuals,  with  a  mechanically  strengthened  shell 
due  to  lamellae  and  general  thickening  and  with  a  tendency  to  leave  the 
water,  constitute  a  significant  factor  in  survival  of  the  snail  popula- 
tion in  the  face  of  desiccation  or  mollusciding  needs  evaluation  in  re- 
gard to  efficient  control  of  schistosomiasis  in  some  areas. 
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Proposed  Course  of  Pro.iect: 

Study  of  the  aniebae  in  culture  is  in  progress  to  determine  tempera- 
ture tolerance,  clarify  cyst  formation,  and  provide  material  for  studies 
on  infectivity  of  the  amebae  for  animals  other  than  molluscs. 

Observations  on  aquarium  populations  of  snails  will  be  continued 
ill  an  attempt  to  gain  information  on  such  factors  in  the  production  of 
lamella  in  A.  qlabratus  as:   seasonal  effects,  genetics,  etc.  Tests  on 
shells  with  and  without  lamellae  will  be  carried  out  to  determine  to 
what  degree  the  snail  is  protected  by  this  feature. 


Part  B  included    No 


15 


Serial  No.  NIAID-121-D 

1.  Parasitic  Diseases 

2.  Ecology,  Biology,  and 

Field  Studies 

3.  Bethesda,  Maryland 


PHS-NIH 

Individual  Project  Report 

Calendar  Year  1962 


Part  A. 


Project  Title:  Investigation  of  intermediate  hosts  and  vectors  of 
human  helminthic  diseases. 

Principal  Investigator:  Elmer  G.  Berry 

Other  Investigators:  None 

Cooperating  Units:  None 

Maii  Years  (calendar  year  1962) 

Total:        1  7/8 

Professional:  3/4 

Other:        1  1/8 

Project  Description: 

Objectives: 

To  investigate  the  distribution,  life  history,  ecology,  and  sus- 
ceptibility to  infection  of  the  snail  hosts  of  h  uiian  schistosomes,  and 
to  develop  more  accurate  methods  for  identifying  t.:em. 

Methods  Employed: 

Snails  from  areas  where  Schistosoma  mansoni  and  S.  haematobium  are 
endemic  are  collected  and  either  maintained  alive  in  aquaria  at  Bethesda, 
or  narcotized,  killed,  fixed,  and  preserved  in  alcohol.   Specimens,  se- 
lected to  show  the  range  of  variation,  are  dissected  and  those  organs 
which  are  significant  in  determining  the  species  are  stained  and  mounted 
on  slides  or  retained  in  separate  vials  together  with  pertinent  data. 
The  most  typical  specimens  are  described  and  figured.  Laboratory-reared 
specimens  are  exposed  to  miracidia  of  S.  mansoni  or  S.  haematobium  to 
determine  their  susceptibility  as  intermediate  hosts. 

Major  Findings: 

A  small  planorbid  snail,  Tropicorbis  havanensis ,  collected  from 
a  lake  in  Baton  Rouge,  Louisiana  in  1945,  1946,  and  1948  was  found  capa- 
ble of  serving  as  an  intermediate  host  of  S.  mansoni.  Experimental  ex- 
posures of  laboratory  progeny  indicate  that  the  susceptibility  has  in- 
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creased  from  nine  percent  in  1946  to  43  percent  in  1962.  Other  speci- 
mens believed  to  be  conspecific  with  T.  havanensis  and  collected  from 
Louisiana  since  that  time  were  refractory  to  infection,  including  speci- 
mens from  two  localities  received  during  the  current  year.  Approximately 
1800  laboratory-reared  snails  of  Ferissia  tenuis,  ludoplanorbis  exustus, 
Bulinus  truncatus  and  Physopsis  globosus  were  exposed  to  miracidia  from 
ova  passed  with  urine  from  a  resident  of  Gimvi,  India.  As  yet,  not  a 
single  snail  has  become  positive  with  a  schistosome  infection  in  this 
Laboratory. 

Drawings  of  genitalia  and  radulae  of  the  snail  hosts  from  Sierra 
Leone,  Liberia,  Ghana,  Togoland,  Nigeria  and  the  British  Cameroons  are 
finished. 

Significance  to  the  Program  of  the  Institute: 

Schistosomiasis  is  endemic  in  certain  areas  of  the  world  although 
the  snail  hosts  have  not  been  found.  Potential  intermediate  hosts,  as 
proven  by  laboratory  infections,  are  known  to  occur  in  other  areas  al- 
though autochthonous  cases  have  not  been  reported.  Throughout  most  of 
the  endemic  schistosomiasis  area,  particularly  in  Al'rica,  the  taxonomy 
of  the  snail  hosts  is  in  need  of  revision.  Clarification  of  these  pro- 
blems is  the  aim  of  the  above  project. 

Proposed  Course  of  the  Project: 

Clarification  of  the  taxonomy  of  snails  which  serve  as  inter- 
mediate hosts  for  schistosomes  and  other  trematode  diseases  will  be 
continued.  Work  on  preparation  of  a  monograph  on  the  snail  hosts  of 
schistosomes  in  Africa  will  continue,  using  the  illustrative  material 
assembled  this  year.  Exposure  of  snails  to  mirac'dia  of  schistosomes 
will  be  made  to  determine  if  species,  other  than  those  already  known, 
may  be  capable  of  serving  as  intermediate  hosts.  This  is  especially 
interesting  in  relation  to  the  elucidation  of  the  vector  species  in 
the  Giraoi  focus. 


Part  B  included:  Yes. 
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PHS-NIH 
Individual  Project  Report 

Calendar  Year  1962 


Part  B    Honors,  Awards,  and  Publications 


Honors  and  Awards  relating  to  this  project: 


Dr.  Elmer  G.  Berry  was  reappointed  as  Honorary  Curator  of  Mollusks  in 
the  Museum  of  Zoology,  University  Museums,  of  the  University  of  Michigan 
for  1962-1963. 
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1.  Parasitic  Diseases 

2.  Host-Parasite  Relationships 

3.  Bethesda,  Maryland 


PHS-NIH 
Individual  Project  Report 
Calendar  Year  1962 


Part  A. 


Project  Title:  The  in  vitro  culture  of  parasitic  helminths. 

Principal  Investigator:  Paul  P.  Weinstein 

Other  Investigators:  Thomas  K.  Sawyer 

Cooperating  Units:  I^one 

Man  Years  (calendar  year  1962) 
Total:         2  3/8 
Professional:    1 
Other:         1  3/8 

Project  Description: 

Objectives: 

To  develop  methods  and  media  suitable  for  the  i_n  vitro  growth  of 
parasitic  helminths  throughout  their  life  cycle,  to  obtain  information 
on  their  specific  nutritional  requirements  and  to  study  excretory  and 
antigenic  materials  formed  in  culture. 

Methods  Employed; 

Eggs,  larvae,  or  adults  are  isolated  from  appropriate  materials 
and  are  inoculated  into  culture  media.   Observations  are  made  on  survival 
and  differentiation,  and  fluid  incubates  are  analyzed  for  excretory  and 
antigenic  materials. 

Maj  or  Findings: 

The  red  pigment  previously  reported  in  the  coelomocytes  of  various 
nematodes  exposed  to  B12  liL  vi_t£o,  and  also  seen  under  normal  conditions 
in  nature,  was  studied  (with  Dr.  Bernard  Strehler  of  Johns  Hopkins  Uni- 
versity) by  microspectrophotometric  analysis  of  individual  cell  pigment 
globules.  These  were  found  to  have  the  same  absorption  spectrum  in  the 
visible  range  as  Bj^n-  This  determination  of  the  Bjg  nature  of  the  pig- 
ment indicates  that  nematode  coelomocytes  have  a  remarkable  capacity  to 
concentrate  B^p  or  3  metabolic  derivative. 

Adults  of  Angiostrongylus  cantonensis  have  survived  iji^  vitro  for 
a  maximum  of  80  days.  Metabolic  products  derived  from  these  cultures 
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proved  useful  as  antigens  for  the  complement  fixation  test  (Walter  Reed) 
and  haemagglutination  test  (125-B)  and  appear  to  exhibit  greater  specifi- 
city in  the  CF  test  than  do  antigens  derived  from  whole  worm  extracts. 

Percentage  development  of  microfilariae  of  Dirofilaria  immitis  to 
the  sausage  form  in  whole  blood  cultures  prepared  periodically  from  two 
dogs  maintained  in  the  animal  house  over  a  period  of  7  to  10  months  showed 
a  gradual  decline  for  both.  This  suggests  that  either  the  potential  of 
circulating  microfilariae  to  develop  may  vary  with  the  age  of  the  infec- 
tion, or  that  immune  mechanisms  may  be  operative.   Dipetalonema  sp.  micro- 
filariae have  not  developed  under  the  same  conditions  that  yield  large 
numbers  of  sausage  forms  of  D.  immitis.   The  intermediate  host  of  Dipeta- 
lonema is  the  flea  rather  than  the  mosquito. 

Significance  to  the  Progranr  of  Effe  Insticute: 

The  growth  iji  vitro  of  parasitic  helminths  will  provide  an  impor- 
tant tool  with  which  to  study  the  physiology  and  metabolism  of  these 
organisms  and  should  facilitate  the  isolation  and  preparation  of  metabo- 
lic antigens  involved  in  the  development  of  functional  immunity. 

Proposed  Course  of  the  Project; 

Investigation  of  the  growth  and  differentiation  of  filariids  in 
vitro  will  be  continued,  with  additional  species  being  studied  at  the 
National  Institute  for  Medical  Research,  Mill  Hill,  London,  England. 
The  work  will  involve  detailed  study  also  of  developing  stages  in  in- 
sects, to  provide  comparisons  with  iji  vitro  development. 

The  accumulation  of  vitamin  Bio  and  produci.;  of  B]^2  '^y  nematode 
coelomocytes  in  response  to  the  presence  of  the  vitamin  i_n  vitro,  and 
the  effect  of  B^2   antagonists  on  this  phenonemon  will  be  studied. 


Part  B  included    Yes 
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Individual  Project  Report 
Calendar  Year  1962 

Part  B   Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project; 

Weinstein,  l-aul  P.  El  estado  actual  del  cultivo  axenico  de  helmintos. 
Acta  Cientif.  Venezolana  12:  115-119,  (1961). 

Sawyer,  Thomas  K.  and  Cheever,  Allen  W,   Some  internal  parasites  of  the 
cotton-topped  Pinche  (Columbian  Marmoset),  Oedipomedas  oedipus,  with  a 
note  on  the  survival,  iji  vitro,  of  microfilariae  of  one  of  the  parasites. 
Proc.  HelmiiitlTOl.  Soc.  Wash.  29:  159-162,  (1962). 
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Sawj'er,  Thomas  K.  and  Weinstein,  Paul  p.  Studies  on  the  microfilariae  of 
the  dog  heartworm,  Dirof ilaria  immitis:  The  separation  of  parasites  frc 
whole  blood.  J.  Parasitol.  (In  press). 

Sawj'er,  Thomas  K.  and  Weinstein,  Paul  P.  The  jji  vitro  development  of 
microfilariae  of  the  dog  heartworm,  Dirof ilaria  immitis  to  the  "sausage- 
form."  J.  Parasitol.  (In  press). 

von  Brand,  Theodor,  Bowman,  I.  B.  R.,  Weinstein,  Paul  P.  and  Sawyer,  T. 
K.  Observations  on  the  metabolism  of  Dirof ilaria  uniformis.  Exper. 
Parasitol.   (In  press). 

Honors  and  Awards  relating  to  this  project; 

Dr.  Weinstein  is  spending  a  year  (starting  September  1962)  as  a  guest 
scientist  at  The  National  Institute  for  Medical  Research,  Mill  Hill, 
London,  England  working  on  filariasis. 
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1.  Parasitic  Diseases 

2.  Host-Parasite  Relationships 

3.  Bethesda,    Maryland 
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Individual  Project  Report 
Calendar  Year  1962 


Part  A 


Project  Title:  The  development  of  helminths  in  germfree  animals. 

Principal  Investigator:  Paul  P.  Weinstein 

Other  Investigators:  Thomas  K.  Sawyer 

Cooperating  Units:  Laboratory  of  Germfree  Animal  Research,  NIAID-116 

Man  Years  (calendar  year  1962) 
Total:  7/8 

Professional:     3/8 
Other:  1/2 

Project  Description: 

Obj  ectives: 

To  establish  helminth  infections  in  germfree  animals  so  that  prob- 
lems involving  host-parasite  relations,  nutrition,  immune  response  and 
pathology  can  be  studied  in  the  absence  of  othe  complicating  organisms. 

Methods  Employed; 

Larvae  are  reared  to  the  infective  stage  under  axenic  conditions 
and  eggs  and  larvae  are  isolated  from  natural  sources  and  rendered  axenic. 
These  are  used  to  infect  germfree  animals. 

Major  Findings: 

Preliminary  results  of  experimental  infections  with  Nematospiroides 
dubius  indicate  that  monobacterial  (Escherichia  coli)  contamination  of 
germfree  mice  brings  about  a  change  in  their  worm  burden  towards  the  pic- 
ture found  in  conventional  animals.  That  is,  male  mice  harbor  more  worms 
than  female  mice.  The  contrast  is  not  as  marked  as  that  between  conven- 
tional and  completely  germfree  mice. 

Third  stage  larvae  of  N.  dubius  reared  axenically  have  survived 
well  in  sealed  ampoules  at  4°  C;  after  two  and  a  half  years  approximately 
20%  were  still  alive  and  proved  infective  to  mice. 
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The  eggs  contained  in  the  uterus  of  adult  N.  dubius  maintained  in 
vitro  at  room  temperature  hatched  in  the  body  of  the  mother  worm  and  de- 
veloped there  to  the  filariform  stage,  in  so  doing  destroying  the  mother. 
This  occurred  with  worms  derived  from  both  germfree  and  conventional  mice; 
in  the  former  instance  the  worms  were  maintained  axenically  i_n  vitro.  The 
tissue  and  body  fluid  of  the  mother  in  the  absence  of  bacteria  can  there- 
fore support  the  development  of  the  larvae.  Thus,  it  appears  that  these 
parasitic  organisms  still  retain  a  primitive  characteristic  of  their  class 
exhibited  by  many  of  the  free-living  rhabditids,  which  is  revealed  only 
when  the  worms  are  maintained  under  appropriate  conditions  iji  vitro.   Sim- 
ilar findings  were  obtained  with  Nippostrongylus  muris. 

Significance  to  the  Program  of  the  Institute; 

The  germfree  system  has  proved  to  be  of  great  value  in  studying  the 
role  which  microbial  contaminants  of  the  digestive  tract  play  in  suscepti- 
bility to  infection  with  helminths,  particularly  in  investigating  condi- 
tions.which  influence  natural  resistance,  host  specificity  and  nutritional 
relations  of  parasite  and  host. 

Proposed  Course  of  the  Project; 

Various  intestinal  microbial  associates  will  be  studied  in  germfree 
mice  in  an  attempt  to  determine  the  mechanism  by  which  they  modify  suscep- 
tibility of  the  mouse  to  infection  with  a  helminth.   Steroid  and  steroid 
hormone  levels  in  nematode-inf ected  conventional,  germfree,  and  monocon- 
taminated  mice  will  be  studied  to  determine  whether  microbial  metabolism 
of  steroids  in  the  intestine  may  be  involved  in  the  susceptibility  phe- 
nomenon. 


Part  B  included     No 
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1.  Parasitic  Diseases 

2.  Host-Parasite  Relationships 

3.  Bethesda,  Maryland 


PHS-NIH 
Individual  Project  Report 
Calendar  Year  1962 


Part  A 


Project  Title:  The  role  of  helminths  in  the  etiology  of  eosinophilic 
meningitis  and  meningoencephalitis. 

Principal  Investigator;  Paul  p.  Weinstein 

Other  Investigators:  Thomas  K.  Sawyer 

Cooperating  Units:  Laboratory  of  Infectious  Diseases,  NIAID 

Laboratory  of  Experimental  Pathology,  NIAiViD-LEP-1 
Department  of  Medical  Zoology,  Walter  Reed  Army 
Institute  of  Research,  Washington,  D.C. 

Man  Years  (calendar  year  1962) 
Total:  3/4 

Professional:     5/8 
Other:  1/8 

Project  Description: 

Objectives: 

To  investigate  the  role  of  helminths,  espe  ially  Angiostrongylus 
cantonensis,  in  producing  the  syndrome  of  eosinophilic  meningitis  and 
meningoencephalitis  reported  for  humans,  particularly  in  the  Pacific  area. 

Methods  Employed: 

Appropriate  stages  of  helminths  suspected  of  causing  the  above 
syndrome  are  used  to  infect  laboratory  animals.   The  development  of  the 
parasite  and  the  host  response  are  studied. 

Major  Findings: 

Quantitative  infections  with  A.  cantonensis  in  white  rats  indicated 
that  a  burden  of  approximately  50  worms  constituted  a  lethal  infection. 
However,  with  10  larvae  per  rat  chronic  infections  of  long  duration  en- 
sued.  Naturally  infected  wild  rats  from  Hawaii  exhibited  such  infections. 
Paraplegia  developed  in  a  rat  31  days  after  infection  with  23  larvae. 
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Infections  with  A.  cantonensis  in  rhesus  did  not  give  rise  to  overt 
symptoms,  but  worms  and  lesions  consistent  with  the  infection  were  found 
in  the  brain.  The  worms  appeared  retarded  in  development.  Although  le- 
sions were  found  in  the  spinal  cord  of  all  monkeys  which  were  similar  in 
character  to  those  seen  in  the  brain,  parasites  were  not  found  in  the 
meninges  and  cord  proper. 

A  cooperative  study  was  conducted  with  WRAIR  on  the  serologic  re- 
actions obtained  from  Tahitian  cases  of  eosinophilic  meningitis  and  con- 
trol groups  tested  with  somatic  antigens  derived  from  A.  cantonensis, 
Anisakis  from  the  big  eyed  scad,  Metastronqylus  from  swine,  and  metabolic 
antigens  from  A.  cantonensis.  Positive  serology  with  somatic  antigens 
could  not  be  related  specifically  to  the  disease.   Of  nine  cerebrospinal 
fluids  from  individuals  diagnosed  as  having  eosinophilic  meningitis,  eight 
gave  a  reaction  and  one  showed  a  weak  reaction  with  the  metabolic  antigens 
of  A.  cantonensis ;  fewer  reactions  were  obtained  with  somatic  antigen  from 
Metastrongylus. 

Significance  to  the  Program  of  the  Institute: 

The  relation  of  Angiostrongylus  cantonensis  to  human  disease  may 
contribute  to  the  clarification  of  the  confusing  picture  of  CNS  disorders 
seen  in  the  Pacific  area. 

Proposed  Course  of  the  Project; 

This  project  will  be  continued  by  Dr.  Richards,  LPD. 


Part  B  included   Yes 
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Part  B   Honors,  Awards,  and  Publications 


Publications  other  than  abstracts  from  this  project; 

Weinstein,  P.,  Rosen,  L. ,  Laqueur,  G.  and  Sawyer,  T.  Anqiostronqylus 
cantonensis  infection  in  rats  and  rhesus  monkeys,  and  observations  on 
the  survival  of  the  parasite  in  vitro.  Am.  J.  Trop.  Med.  and  Hyg. 
(In  press). 

Honors  and  Awards  relating  to  this  project:  None 
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1.  Parasitic  Diseases 

2.  Host-Parasite  Relationships 

3.  Bethesda,   Maryland 


PHS-NIH 
Individual  Project  Report 
Calendar  Year  1962 


Part  A 


Project  Title:  Effects  of  nutrition  on  chemotherapy  of  parasitic  diseases. 

Principal  Investigator:  William  B.  DeWitt 

Other  Investigators:  None 

Cooperating  Units:  None 

Man  Years  (calendar  year  1962): 
Total:  11/2 

Professional       1/2 
Other:  1 

Project  Description: 

Objectives: 

To  determine  the  influence  of  dietary  factors  on  the  efficacy  of 
parasite  chemotherapy. 

Methods  Employed: 

Animals  maintained  on  defined  diets  either  deficient  or  enriched 
in  specific  components  are  exposed  to  experimental  parasitic  infections 
and  are  treated  either  in  the  prepatent  or  patent  periods.  The  influence 
of  the  diets  on  treatment  is  determined  by  (1)  reduction  in  the  number  of 
parasites,  (2)  the  condition  of  the  parasites,  (3)  growth  and  survival  of 
the  host,  and  (4)  pathological  conditions  developing  in  the  host.  When 
efficacy  of  the  drug  is  found  to  be  modified  by  dietary  factors  specific 
biological  and  chemical  methods  are  used  to  determine  mode  of  action. 

Major  Findings; 

The  efficacy  of  antimonial  compounds  against  S.  mansoni  has  been 
shown  to  be  influenced  by  several  dietary  factors.  Among  these,  acid- 
salt  residues,  magnesium-calcium  ratios,  and  the  amount  of  crude  fiber 
in  the  diet  appear  to  be  important.  These  factors,  however,  account  for 
only  a  fraction  of  the  difference  observed  in  drug  activity  (up  to  30- 
fold)  between  mice  fed  a  purified  semi-synthetic  diet  and  mice  given  a 
crude  pellet  diet. 
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Antimony  compounds  given  either  by  oral  or  parenteral  routes  are 
equally  increased  in  activity  when  mice  are  fed  a  purified  diet.  The 
addition  of  EDTA  and  related  chelating  agents  to  the  diets  of  mice  did 
not  affect  the  efficacy  of  antimony  compounds. 

In  vitro  studies  have  shown  that  serum  from  animals  injected  with 
antimonial  compounds  have  lethal  effects  on  adult  S.  mansoni  within  four 
to  six  hours  of  incubation.  This  suggests  the  possibility  for  develop- 
ment of  a  very  sensitive  biological  assay  for  blood  antimony  levels. 
Comparison  of  a  Liberian  strain  with  two  different  strains  of  S.  mansoni 
from  Puerto  Rico  revealed  no  differences  in  susceptibility  to  antimony 
therapy  or  to  the  degree  to  which  nutritional  factors  influenced  drug 
efficacy. 

Significance  to  the  program  of  the  Institute: 

To  date,  no  satisfactory  means  have  been  found  for  the  mass  treat- 
ment of  patients  with  schistosomiasis.   Since  hundreds  of  millions  of 
people  are  known  to  be  infected,  any  information  leading  to  increased 
chemotherapeutic  success  is  of  obvious  importance. 

Proposed  Course  of  the  Project; 

Studies  will  be  continued  on  the  effects  of  specific  dietary  com- 
ponents on  the  efficacy  of  antimonial  compounds. 


Part  B  included         No 
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1.  Parasitic  Diseases 

2.  Host-Parasite  Relationships 

3.  Bethesda,  Maryland 


PHS-NIH 
Individual  Project  Report 
Calendar  Year  1962 


Part  A 


Project  Title:  Clinical  field  studies  on  schistosomiasis. 

Principal  Investigator;   William  B.  DeWitt 

Other  Investigators:   None 

Cooperating  Units;   School  of  Medicine,  San  Juan,  Puerto  Rico,  Rio  Piedras 

Hospital,  Rio  Piedras,  Puerto  Rico. 
High  Institute  of  Public  Health,  Alexandria,  Egypt 
University  of  Alexandria,  Alexandria,  Egypt 

Man  Years  (calendar  year  1962): 
Total:  1/2 

Professional:    1/4 
Other  1/4 

Project  Description: 

Objectives; 

The  extension  into  the  field  of  basic  ia  -oratory  findings  on 
schistosomiasis  for  controlled  clinical  evaluation. 

Methods  Employed: 

Laboratory  studies  on  experimentally  infected  animals  frequently 
yield  data  that  require  further  evaluation  in  human  beings  under  field 
conditions.  Patients  for  such  studies^  are  available  in  several  regions 
of  the  world  but  to  date  only  those  in  Puerto  Rico  and  in  Egypt  have  been 
utilized.   In  Puerto  Rico  the  effects  of  improving  the  diets  of  under- 
nourished people  infected  with  S.  mansoni  was  evaluated  over  a  15-month 
period.   At  the  beginning  and  at  three-month  intervals  the  patients  were 
hospitalized  and  extensive  clinical  and  laboratory  examinations  were  made 
to  evaluate  the  effects  of  the  enriched  diet  on  nutritional  state  and  on 
disease  processes  associated  with  schistosome  infections.   Suitable  con- 
trol patients  subsisting  on  marginal  diets  were  likewise  studied.  This 
project  grew  out  of  work  which  indicated  that  diets  of  infected  animals  ■ 
may  have  profound  effects  on  the  course  of  schistosome  infections  and  the 
resulting  pathology. 
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The  project  in  Egypt  involves  the  evaluation  of  the  suppressive, 
therapeutic,  and  prophylactic  effects  of  certain  antimonial  compounds 
when  given  in  small  amounts  at  infrequent  intervals.  Several  villages 
have  been  selected  and  the  entire  population  of  each  village  will  be 
studied  as  a  unit,  with  each  individual  within  a  given  village  receiving 
the  same  drug  regimen.  During  the  first  phase  of  the  study,  lasting 
approximately  one  year,  careful  surveys  will  be  made  of  the  populations 
involved  and  of  the  snail  intermediate  hosts  to  determine  the  incidences 
of  both  S.  mansoni  and  S.  haematobium  infections.   The  second,  or  treat- 
ment phase  will  last  for  approximately  two  years  and  a  one-year  followup 
study  will  be  made  after  treatment  is  stopped. 

Major  Findings: 

The  findings  of  the  Puerto  Rican  project  were  reported  last  year. 
The  data  are  being  collected  for  publication.   The  Egyptian  project  has 
just  started. 

Significance  to  the  Program  of  the  Institute: 

The  control  of  schistosomiasis  is  the  most  formidable  public  health 
problem  in  many  areas  of  the  world  today.  LPD  has  had  a  continued  interest 
in  the  problem  since  World  War  II,  and  has  been  very  influential  in  the 
development  of  control  procedures  as  well  as  in  basic  studies  of  the  infec- 
tion.  The  possibility  that  such  a  treatment  schedule  as  outlined  above 
will  result  in  the  permanent  sterilization  of  the  worms  and  thus  eliminate 
egg-production  is  promising,  and  even  though  radical  cures  may  not  be  ob- 
tained, this  type  of  treatment  may  prove  to  be  an  effective  measure  to 
interrupt  transmission  of  the  disease. 

Proposed  Course  of  the  Project; 

The  Egyptian  project  will  continue  as  outlined  and  will  require 
approximately  four  years  to  complete.  It  is  hoped  that  further  field 
work  may  be  initiated  on  the  effects  of  severe  malnutrition  on  the  course 
of  schistosome  infections  and  on  nutritional  factors  affecting  drug  effi- 
cacy (See  NIAID-122-E) .  Such  a  study  could  be  undertaken  in  Northwest 
Bra2il  where  severe  schistosomiasis  occurs  in  very  malnourished  people. 


Part  B  included    Yes 
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PHS-NIH 
Individual  Project  Report 
Calendar  Year  1962 


Part  B   Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 

DeWitt,  W,  B.   Some  nutritional  aspects  of  bilharziasis.  In   Proceedings 
of  the  Ciba  Foundation  Symposium  on  Bilharziasis,  London,  published  by  J. 
and  A.  Churchill  Ltd.,  1962. 

Sadun,  E.  H. ,  Anderson,  R.  I.,  DeWitt,  W,  B.  and  Jachowski,  L.  A.,  Jr. 
Serological  Reactions  of  Schistosoma  mansoni .   II,  Quantitative  studies 
in  human  patients  treated  with  stibophen.   Am.  J.  Hygiene  (in  press). 

Honors  and  Awards  relating  to  this  project; 

Dr.  DeWitt  served  as  a  member  of  the  Ciba  Foundation  Symposium  on 
Bilharziasis  held  in  Cairo, Egypt  March  17-22,  1962  in  commemoration  of 
Dr.  Theodor  Bilharz,  1825-1862. 

Dr.  DeWitt  was  invited  to  serve  at  a  Scientific  Group  Meeting  on 
Bilharziasis  sponsored  by  the  WHO  in  Geneva,  December  11-17,  1962. 
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Calendar  Year  1962 


Part  A 


Project  Title:      Influence  of  dietary   factors   on  experimental  parasitic 
infections. 

Principal   Investigator;      William  B.   DeWitt 

Other  Investigators:     Paul  P.    Weinstein  and  Walter  L.    Newton 

Cooperating  Units:     Laboratory  of  Germfree  Animal  Research,    NIAID-116 

Man  Years    (calendar  year   1962): 
Total:  1 

Professional:  1/4 

Other:  3/4 

Project  Description: 

Ob) ectives: 

To  determine  the  effects  of  nutritional  factors  on  host-parasite 
relations  with  special  emphasis  on  pathogenesis  of  parasitic  infections. 

Methods  Employed; 

Experimental  animals  maintained  on  defined  diets  enriched  or  de- 
ficient in  specific  components  are  exposed  to  specific  parasitic  infec- 
tions and  the  course  of  the  infection  is  followed.  Such  factors  as  the 
following  are  evaluated;  (1)  Nutritional  state  of  the  host;  (2)  egg  pro- 
duction and  viability  of  the  parasite;  (3)  antibody  levels;  (4)  blood 
protein  studies;  and  (5)  pathological  conditions  developing  in  the  host. 

Major  Findings: 

The  rapid  self-cure  of  mice  infected  with  pinworras  or  with  tape- 
worms on  a  semi-synthetic  diet  appears  to  be  associated  with  the  low- 
residue  characteristic  of  the  diet.  This  results  in  a  marked  decrease 
in  intestinal  mobility.   It  is  not  known  whether  these  effects  are  due 
to  direct  or  indirect  factors,  such  as  accumulation  of  toxic  products  in 
the  intestinal  lumen,  more  prolonged  action  of  intestinal  immune  bodies, 
or  other  factors. 
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The  adverse  effects  of  the  purified  low-residue  diet  on  Nemato- 
spiroides  dubius  in  mice  which  result  in  suppressed  development  and  loss 
of  egg-production  were  also  found  to  be  associated  with  loss  of  intesti- 
nal mobility. 

The  results  of  protein  studies  on  serum  samples  may  be  drastically 
altered  when  frozen  samples  in  sealed  capillary  tubers  are  stored  for  ex- 
tended periods.   These  alterations  were  found  to  be  due  to  continuous 
changes  occurring  in  the  frozen  material  which  leads  to  unequal  concentra- 
tion of  the  serum  protein  components. 

Significance  to  the  program  of  the  Institute; 

Since  parasitic  infections  occur  most  frequently  in  backward  areas 
of  the  world  where  nutritional  problems  are  also  prevalent,  it  is  neces- 
sary to  determine  the  relation  between  nutrition  and  the  role  of  the  para- 
site in  the  production  of  disease. 

Proposed  Course  of  the  Project; 

The  present  studies  are  to  be  extended  to  characterize  further  the 
factors  in  the  purified  diet  responsible  for  the  adverse  effects  on  in- 
testinal parasites  of  mice  and  the  mode  of  action  will  be  investigated. 


Part  B  included    No 
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1.  Parasitic  Diseases 

2.  Host-Parasite  Relationships 

3.  Bethesda,  Maryland 
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Part  A 


Project  Title:   Studies  on  Entamoeba  histolytica  and  other  parasitic 
protozoa. 

Principal  Investigator;  Louis  S.  Diamond 

Other  Investigators;  Harry  D.  Baernstein 

Cooperating  Units;   Clinical  Investigations  Branch,  NIDB 

Biophysics  Laboratory,  Naval  Institiite  for  Medical 
Research,  National  Naval  Medical  Center 

Man  Years  (calendar  year  1962): 
Total:  2 

Professional;    1 
Other;  1 

Project  Description: 

Objectives: 

To  develop  and  refine  techniques  for  a  .e.-ric  cultivation  of  Entamoeba 
histolytica,  so  as  to  provide  opportunity  to  study  its  nutritional  require- 
ments i_n  vitro,  its  physiology,  mechanisms  of  pathogenicity,  immunity,  fac- 
tors in  host  susceptibility  and  differences  in  strain  virulence.   To  study 
the  cultural  requirements  of  species  of  Trichomonas.   To  study  virulence 
of  T.  tenax  in  laboratory  animals.  To  develop  techniques  for  the  preser- 
vation of  parasitic  protozoa  by  freezing  and  storage  at  extremely  low  tem- 
peratures.          

Methods  Employed; 

Microisolation  procedures,  monoxenic  and  axenic  cultural  techniques, 
population  determinations  with  Speirs-Levy  counting  chamber  and  Coulter 
electronic  cell  counter.   Immunological  procedures  including  production 
of  antigens  from  amoebae  cultivated  axenically,  and  animal  inoculation 
studies.   Utilization  of  slow,  fast  and  ultra-fast  techniques  of  freezing 
and  storage  in  liquid  nitrogen. 
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Major  Findings; 

Three  strains  of  Entamoeba  histolytica  have  been  cultivated  axeni- 
cally,  and  a  fourth  strain  is  now  being  started.   It  was  found  that  the 
more  hypotonic  the  overlay  of  the  medium  the  better  its  ability  to  sup- 
port initial  axenic  growth;  distilled  water  proved  to  be  a  better  overlay 
than  the  dilute  nutrient  broth  first  used. 

In  addition,  it  was  found  that  the  chick  embryo  extract  used  to 
establish  the  first  axenic  culture  of  a  strain  of  E.  histolytica  would 
not  support  axenic  growth  of  the  two  other  strains.   In  one  instance, 
supplementation  of  the  extract  with  gastric  mucin,  and  in  the  other,  ex- 
tracts prepared  either  from  pieces  of  boiled  embryo  or  from  homogenates 
of  fresh  embryo  were  required.  Once  established  in  axenic  culture,  all 
strains  could  be  adapted  to  grow  in  the  absence  of  chick  embryo  material. 
Substitution  of  Panmede,  a  liver  extract,  for  the  yeast  extract  employed 
in  the  original  maintenance  medi urn  resulted  in  nearly  doubling  the  yield 
of  amoebae. 

Trichomonas  tenax  has  been  established  in  axenic  culture  only  in 
the  presence  of  a  chick  embryo  extract.   Once  established  in  axenic  cul- 
ture the  trichomonad  could  be  adapted  to  grow  in  the  absence  of  the  em- 
bryo extract  provided  the  agar  ordinarily  present  in  the  medium  was  not 
omitted. 

Evaluation  of  the  pathogenicity  of  a  strain  of  Trichomonas  tenax 
by  inoculation  of  rabbits  gave  results  comparable  to  those  obtained 
earlier  in  mice. 

Trophic  stages  of  amoebae,  trichomonads,  aj.d  trypanosomes  suspended 
in  dimethylsulf oxide  have  been  recovered  in  a  viable  state  after  subjec- 
tion to  the  temperature  of  liquid  nitrogen  (-196  C) .  Thus  far,  these 
protozoa  have  survived  storage  at  this  temperature  without  noticeable 
decrease  in  numbers,  other  than  from  the  loss  which  occurs  during  the 
freeze-thaw  cycle,  for  14  months  in  the  case  of  E.  histolytica;  10  months 
in  the  case  of  Trichomonas  qallinae  and  T.  vaginalis;  5  months  for  T. 
foetus  and  T.  hominis;  and  4  months  for  Trypanosoma  cruzi  and  T.  ranarum. 

Significance  to  the  Program  of  the  Institute; 

Solution  of  the  technical  problems  associated  with  axenic  cultiva- 
tion of  parasitic  protozoa  should  find  application  in  solving  similar 
problems  met  with  not  only  in  cultivation  of  parasites  but  of  mammalian 
cells  as  well.   Axenic  cultures  of  E.  histolytica  offer  the  best  source 
of  amoebae  for  metabolic  studies.  Axenic  cultures  of  T.  tenax  provide  a 
source  of  organisms  for  use  in  study  of  the  pathology  of  peridontal 
disease. 
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The  preservation  of  parasitic  protozoa  by  freezing  and  storage  in 
liquid  nitrogen  is  important  in  several  respects.  First,  it  allows  pres- 
ervation of  strains  without  the  costly  work  of  continual  cultivation. 
Second,  it  assures  the  stability  of  strains  without  the  continued  modifi- 
cations that  may  occur  in  prolonged  cultivation.   Third,  the  same  tech- 
niques can  probably  be  extended  to  other  types  of  cells,  e.  g.  tissue 
cultures. 

Proposed  Course  of  Project; 

Efforts  will  be  made  to  improve  media  employed  in  axenic  cultiva- 
tion of  E.  histolytica  and  T.  tenax  particularly  from  the  standpoint  of 
mass  production  of  organisms,  to  define  the  media  and  determine  the  nu- 
tritional requirements  of  these  protozoa  iji  vitro;  to  develop  methods 
for  axenic  cultivation  of  other  parasitic  protozoa  of  man;  to  study  fae^ 
tors  associated  with  invasiveness  and  pathogenicity  of  strains  of  E. 
histolytica  in  experimental  animals;  to  study  the  role  of  T.  tenax  in 
peridontal  disease;  to  refine  techniques  for  preservation  of  protozoa  by 
freezing  and  storage  in  liquid  nitrogen;  to  study  the  mechanisms  involved 
in  the  preservation  of  cells  at  extremely  low  temperatures. 


Part  B  included   Yes 
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Part  B   Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 

Diamond,  L.  S.  Axenic  cultivation  of  Trichomonas  tenax,  the  oral  flagel- 
late of  man.   I.  Establishment  of  cultures.  J,  Protozool.   (in  press). 

Diamond,  L.  S.  Preservation  of  parasitic  protozoa  in  liquid  nitrogen, 
proceedings  af  Special  Confereace  an  Culture  Connections,  National  Research 
Council,  Canada  (in  press). 

Honors  and  Awards  relating  to  this  project;  None 
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1.  Parasitic  Diseases 

2.  Host-Parasite  Relationships 

3.  Bethesda,   Maryland 


PHS-NIH 
Individual  project  Report 
Calendar  Year  1962 


Part  A 


Project  Title:  Biochemistry  of  parasitic  protozoa. 

Principal  Investigator;  Harry  D.  Baernstein 

Other  Investigators:  Louis  S.  Diamond 

Cooperating  Units:  None 

Man  Years  (calendar  year  1962): 
Total:  1 

Professional:    1 
Other:         0 

Project  Description: 

Objectives: 

To  study  the  biochemistry  of  parasitic  protozoa  and  the  biochemi- 
cal problems  related  to  axenic  cultivation. 

Methods  Employed; 

Analysis  of  media  used  in  axenic  cultures  of  Endamoeba  histolytica, 
Trichomonas  vaginalis,  and  other  related  organisms;  fractionation  of  com- 
plex components  of  the  media  and  substitution  of  purified  fractions;  iso- 
lation, purification,  and  characterization  of  enzymes  from  harvests  of' 
organisms. 

Major  Findings: 

The  rate  of  protein  and  peptone  diffusion  from  the  agar  base  into 
the  overlay  of  sterile  tubes  is  not  greatly  affected  by  the  composition 
of  the  overlay  or  the  temperature  of  incubation.   Equilibrium  was  attained 
in  two  to  three  days. 

Chemical  and  electronic  methods  of  evaluating  populations  is  com- 
plicated by  the  presence  of  agar  in  the  harvests.  Medium  components  are 
carried  in  the  gel  which  interfere  with  the  chemical  tests  and  the  plates 
of  agar  block  the  aperture  of  the  electronic  counter.   Some  valid  counts, 
however,  have  been  obtained  by  a  brushing  technique.   It  is  thought  that 
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agar  serves  an  indispensible  function  in  feeding  amoeba.   Counts  of  or- 
ganisms are  somewhat  lower  when  dilutions  are  made  with  syringe  rather 
than  pipette,  probably  owing  to  rupture  of  some  of  the  cells. 

Four  more  enzymes  have  been  found  in  homogenates  of  Trichomonas 
vaginalis:   Glutamic-oxalacetic  transaminase,  glutamic-pyruvic  trans- 
aminase, acid  phosphatase,  and  alkaline  phosphatase.   Some  purification 
of  two  of  these  enzymes  has  been  achieved  by  salt  fractionation  and  elec- 
trophoresis.  In  agreement  with  other  workers  we  find  a  close  association 
between  the  tramsaminases  and  malic  and  lactic  dehydrogenases.  The  ac- 
tivity of  glutamic-oxalacetic  transaminase  is  at  least  10  times  that  of 
glutamic-pyruvic  transaminases  in  homogenates  of  Trichomonas  vaginalis. 
Some  evidence  that  gyridoxal  phosphate  functions  as  coenzyme  for  the 
transaminases  has  been  obtained. 

Significance  to  the  Program  of  the  Institute: 

A  knowledge  of  the  enzymes  and  the  metabolic  pathways  of  the  para- 
sitic protozoa  should  help  to  differentiate  various  species,  contribute 
to  the  problem  of  rn  vitro  cultivation,  to  an  understanding  of  their  host 
relations,  and  to  suggest  chemotherapeutic  measures. 

Proposed  Course  of  the  Project: 

Work  will  continue  on  the  production  of  large  quantities  of  axenic 
Endamoeba  histolytica  for  enzyme  studies.  The  isolation  and  purification 
and  characterization  of  protozoal  enzymes  will  be  continued. 
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Part  B   Honors.  Awards,  and  Publications  . 

Publications  other  than  abstracts  from  this  project; 


Baernstein,  H.  D.  A  review  of  the  mechanisms  of  electron  transport  in 
parasitic  protozoa.  J.  Parasitol.  (in  press). 

Honors  and  Awards  relating  to  this  project;   None 
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Part  A 


Project  Title:   Fundamental  physiological  and  biochemical  studies  on 

parasites,  intermediate  hosts,  and  parasitized  animals. 

Principal  Investigator:  Theodor  von  Brand 

Other  Investigators:   Patricia  A.  McMahon  Ctill  August  x962) 

Cooperating  Units:  Laboratory  of  Histology  and  Pathology,  NIDR 

Man  Years  (calendar  year  1962) 
Total:         2  1/2 
Professional:   1  1/2 
Other:         1 

Project  Description: 

Objectives: 

The  objective  is  to  gain  insight  into  the  chemical  composition  and 
the  metabolism  of  parasites,  intermediate  hosts,  and  parasitized  animals. 

Methods  Employed: 

Larval  Taenia  taeniaeformis  are  isolated  from  rat  or  mouse  livers; 
adult  worms  are  recovered  from  the  intestine  of  cats.  The  worms  are  in- 
cubated in  vitro  at  37°  C  and  their  ability  to  utilize  various  carbohy- 
drates is  studied  quantitatively,  using  a  reducing  method,  an  enzymatic 
procedure,  or  both.  The  external  conditions  (concentration  of  carbohy- 
drate, molar  concentration  of  saline  medium,  ionic  composition  of  medium) 
are  changed  to  study  the  influence  of  certain  factors  upon  carbohydrate 
absorption  and  glucose  excretion.  Polysaccharides  isolated  from  the  worms 
are  studied  by  means  of  electrophoretic  and  chromatographic  procedures  to 
elucidate  their  composition.  The  sugar  consumption  of  Dirof ilaria  uni- 
formis  maintained  in  vitro  by  Dr.  Weinstein's  group  is  studied  by  an  enzy- 
matic procedure  and  the  findings  are  correlated  to  those  pertaining  to  the 
production  of  lactic  acid. 

Major  Findings: 

Both  larval  and  adult  Taenia  taeniaeformis  utilize  large  amounts 
of  glucose  and  galactose,  but  only  marginal  amounts  of  mannose,  while 
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apparently  neither  fructose,  maltose  or  lactose  is  consumed.  The  with- 
drawal of  glucose  from  the  medium  by  adult  worms  is  essentially  independ- 
ent of  the  glucose  concentration,  while  somewhat  more  galactose  is  con- 
sumed at  high  than  at  low  concentrations.   Glucose  is  excreted  by  both 
larval  and  adult  worms  when  kept  in  sugar-free  Tyrode's  solution.  When 
the  medium  contains  glucose,  glucose  is  withdrawn  rather  than  excreted 
at  glucose  concentrations  as  low  as  12  mg  percent  in  the  case  of  the 
adult  worms,  while  the  larval  worms  continue  to  excrete  glucose  until 
the  glucose  concentration  of  the  medium  reaches  a  level  of  around  100  mg 
percent.  The  presence  of  other  sugars  than  glucose  in  the  medium  appears 
to  have  only  slight  if  any  influence  on  the  excretion  of  glucose.   If 
the  medium,  for  instance,  contains  200  mg  percent  of  galactose,  relatively 
large  amounts  of  glucose  are  being  excreted,  while  at  the  same  time  galac- 
tose is  being  absorbed.  The  polysaccharides  stored  by  larval  and  adult 
Taenia  taen>aef ormis-  so-i>sist  largely  of  glycogen.  However,  after  hydroly- 
sis the  presence  of  small  amounts  of  glucosamine  can  be  demonstrated  regu- 
larly, while  N-acetyl  glucosamine  appeared  only  in  some  preparations. 

The  work  on  calcareous  corpuscles  of  tapeworms,  done  in  collabora- 
tion with  the  Laboratory  of  Histology  and  Pathology,  NIDR,  partially  re- 
ported last  year  has  been  concluded  insofar  as  Taenia  taeniaeformis  is 
concerned.   In  addition  to  the  compounds  reported  previously,  the  corpus- 
cles were  found  to  contain  a  heat-volatile  component  which  upon  sublima- 
tion crystallizes,  but  which  could  not  be  identified. 

The  work  on  Dirofilaria  uniformis,  partially  reported  last  year, 
has  been  concluded.   Additional  data  obtained  this  year  confirmed  the 
previously  reported  finding,  that  these  worms  transform  glucose  almost 
quantitatively  into  lactic  acid. 

Significance  to  the  Program  of  the  Institute: 

The  studies  on  metabolism  and  chemical  composition  of  parasites, 
intermediate  hosts,  and  parasitized  animals  are  essential  for  an  under- 
standing of  the  pathogenesis  of  parasitic  diseases.  They  also  contribute 
to  the  foundation  which  physiological  and  biochemical  studies  may  eventu- 
ally provide  for  a  rational  approach  to  chemotherapy. 

Proposed  Course  of  the  Pro.jectt 

The  work  with  larval  and  adult  Taenia  taeniaeformis  will  be  con- 
tinued with  emphasis  on  delineating  the  parameters  of  glucose  excretion, 
a  process  of  considerable  theoretical  interest,  and  of  glycogen  synthesis. 
The  latter  phase  of  the  work  may  necessitate  the  use  of  homogenates  rather 
than  entire  worms.  The  work  on  calcareous  corpuscles  will  be  continued  in 
collaboration  with  NIDR  by  extending  the  observations  to  other  species  of 
tapeworms.  Also,  a  study  of  the  fine  structure  of  the  flame  cells  of  ces- 
todes  will  be  done. 

The  work  on  the  phospholipids  of  trypanosomes,  uf  which  a  progress 
report  had  been  presented  last  year,  had  to  be  discontinued  because  of  the 
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resignation  of  the  professional  worker  to  whom  this  phase  of  the  work  had 
been  assigned.  It  is,  however,  expected  that  a  program  on  substrate  utili- 
zation by  trypanosomes,  especially  Trypanosoma  cruzi,  can  be  undertaken. 
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Part  B    Honors,  Awards,  and  Publications 


Publications  other  than  abstracts  from  this  project: 

von  Brand,  T.:  Trastornos  en  el  metabolismo  de  los  carbohidratos  en 
las  infecciones  parasitarias.   Acta  Cientifica  Venozelano  _12:   126- 
131  (1961).  (Issued  1962). 

von  Brand,  T.,  and  Ailing,  D.  W. :   Relations  between  size  and  metabolism 
La  la^^Ev^  aad  adult  Taenia  taeniaeformis .  Comp.  Biochem.,  Physiol.  5: 
141-148  (1962). 

von  Brand,  T. :  Old  and  new  observations  on  the  chemical  composition  of 
Tnpanosoma  cruzi.  Rev.  Inst.  Med.  Trop.  Sao  Paulo  4:   53-60  (1962). 

von  Brand,  T.,  Bowman,  I.B.R.,  Weinstein,  P.  P.,  and  Sawyer,  T.  R. : 
Observations  on  the  metabolism  of  Dirof ilaria  uniformis.   Exper.  Parasitol. 
(In  press). 

Scott,  D.  B.,  Nylen,  M.  U.,  von  Brand,  T.,  and  Pugh,  M.  H. :  The  raineral- 
ogical  composition  of  the  calcareous  corpuscles  of  Taenia  taeniaeformis. 
Exper.  Parasitol.  (In  press). 

von  Brand,  T. :  Der  Kohlenhydratstoffwechsel  de  Protozoen.  Ergebn. 
Mikrobiologie  (In  press). 


Honors  and  Awards  relating  to  this  project: 


Dr.  von  Brand  lectured  before  the  Department  of  Zoology,  Duke  University, 
Durham,  North-Garolina  on  April  7  on  the  metabolism  of  trypanosomes. 

Dr.  von  Brand  served  as  Vice  Chairman,  Advisory  Group  on  Research  in 
Chagas  Disease,  Pan  American  Health  Organization,  Rio  de  Janeiro,  Brazil, 
June  4-7. 

Dr.  von  Brand  presided  over  two  sessions  of  the  American  Society  of 
Parasitologists  during  the  Society's  annual  meeting  at  Washington,  D.C., 
June  12  -  16. 
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Part  A 


Project  Title:   Pathological  physiology  and  histochemistry  of  parasitic 
diseases. 

Principal  Investigator:   Dr.  Teresa  I.  Mercado 

Other  Investigators:   Dr.  Theodor  von  Brand 

Cooperating  Units:   Laboratory  of  Germfree  Animal  Research 

Laboratory  of  Parasite  Chemotherapy 

Man  Years  (calendar  year  1962) 
-Total:         2  1/4 
Professional:   1  1/4 
Other:         1 

Project  Description: 

Obiectives: 

To  gain  a  better  understanding,  by  means  of  histochemical  studies, 
of  the  pathological  physiology  of  parasitic  diseases.  To  elucidate  fac- 
tors which  modify  the  course  of  a  parasitic  infection  and  consequently  in- 
fluence the  known  pathological  physiology  of  the  host  induced  by  the  infec- 
tion. 

Methods  Employed: 

Organ  calcification  induced  by  hytakerol  in  normal  chickens  and  in 
chickens  infected  with  Plasmodium  gallinaceum,  as  well  as  in  normal  rats 
and  in  rats  infected  with  Plasmodium  berghei  is  studied  histochemically  by 
means  of  the  von  Kossa  and  the  Alizarin  Red  S  methods  for  the  detection  of 
calcium  and  the  Alcian  Blue  technique  for  the  detection  of  acid  mucopoly- 
saccharides. 

In  order  to  study  a  paralyzing  factor  occurring  in  the  KBG  173 
strain  of  Plasmodium  berghei  after  passage  through  white  mice,  the  fol- 
lowing procedures  are  used:   (1)  Animal  inoculation  to  test  the  protec- 
tive effect  of  the  serum  of  rats  which  overcame  the  paralyzing  infection 
and  to  examine  the  course  of  infection  induced  by  the  paralyzing  strain 
in  the  presence  of  the  non-paralyzing,  not  mouse-passed  strain,  (2)  incu- 
bation procedures  using  normal  mouse  blood  and  blood  containing  the  non- 
paralyzing  strain,  (3)  passaging  the  non-paralyzing  strain  through  dif- 
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ferent  strains  of  mice  such  as  the  C3H  and  the  gernifree  strains,  and  (4) 
procedures  for  the  preparation  of  sterile  brain  emulsions  from  paralyzed 
animals. 

Major  Findings: 

Chickens  infected  with  Plasmodium  gallinaceum  and  treated  with 
hytakerol  tended  to  have  a  lower  incidence  of  calcification  than  the  un- 
infected treated  controls.   In  the  latter,  the  frequency  of  calcification 
was  significantly  higher  in  heart  tissue,  coronaries,  gizzard,  and  spleen. 
In  the  gizzard  a  marked  decrease  in  the  incidence  of  calcification  occur- 
red in  the  treated  infected  animals,  when  compared  to  non-treated  infected 
animals.  Further  experiments  strongly  suggest  that  the  calcium  occurring 
in  this  site  is  dissolved  under  the  influence  of  the  malarial  infection. 
N«  e&mparable  3-ignificant  difference  was  observed  in  a  corresponding 
series  of  treated  and  untreated  non-infected  rats. 

Five  different  strains  of  mice  tested  conferred  upon  the  KBG  173 
strain  of  Plasmodium  berghei  a  paralyzing  factor  which  became  apparent 
upon  subsequent  inoculation  of  the  strain  into  white  rats  but  to  which 
the  mice  themselves  were  highly  resistant.   Germfree  mice  seemed  to  in- 
duce the  paralyzing  effect  after  a  shorter  time  of  infection  than  the 
conventional  mice. 

Significance  to  the  Program  of  the  Institute: 

Basic  cellular  studies  in  parasitic  diseases  are  a  necessity  in 
trying  to  understand  the  interaction  between  parasite  and  host  and  may 
lead  to  the  identification  of  specific  parasite  substances  involved  in 
pathogenesis.   Histochemical  studies  provide  m.ans  of  localizing  the 
sites  of  injury  within  tissues  and  furnish  clucs  3S  to  the  physiological 
mechanisms  that  are  altered. 

Proposed  Course  of  the  Project: 

The  studies  on  metastatic  calcification  in  chickens  are  nearly 
completed.  The  experiments  with  rats  are  being  continued  using  three- 
month-old  specimens  rather  than  young  ones  (as  employed  in  previous  ex- 
periments) in  order  to  test  the  influence  of  age  on  calcification- 
New  studies  will  be  initiated  using  crystalline  dihydrotachysterol,  the 
or  one  of  the  active  components  of  hytakerol.   Attempts  will  be  renewed 
to  define  the  properties  of  the  paralyzing  strain  of  Plasmodium  berghei. 
A  study  of  the  techniques  involved  in  the  histochemical  demonstration  of 
enzymes  will  be  prosecuted  as  a  preliminary  to  the  study  of  enzyme  distri- 
bution in  the  liver  during  various  parasitic  infections. 
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Publications  other  than  abstracts  from  this  project: 


Mercado,  Teresa  I.  and  von  Brand,  Theodor.   Metastatic  calcification 
induced  by  hytakerol  in  rats  infected  with  Plasmodium  berghei.  J. 
Parasitol.  48:   215-222  (1962). 
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Part  A. 


Project  Title:   Biochemical  mechanisms  of  energy  metabolism  in  normal 
and  parasitized  animals. 

Principal  Investigator:   Eugene  C.  Weinbach 

Other  Investigators:  None 

Cooperating  Units:  Wenner-Grens  Institut,  Stockholm,  Sweden 

Man  Years  (calendar  year  1962) 
Total:  2 

Professional:     1 
Other:        -   1 

Project  Description: 

Objectives: 

The  general  objective  is  to  conduct  fundamental  studies  on  the 
mechanism  of  energy  metabolism  in  normal  and  parasitized  animals.  The 
specific  objectives  are  twofold:   (1)  To  continue  studies  concerned  with 
the  mechanism  of  phosphorylation  occurring  in  the  flavoprotein  region  of 
the  respiratory  chain,  and  (2)  to  investigate  the  interaction  of  isolated 
mitochondria  with  uncouplers  of  phosphorylation,  chiefly  pentachlorophenol, 
which  is  used  widely  as  a  molluscicide. 

Methods  Employed: 

Mammalian  tissues  are  fractioned  by  mechanical  disruption  of  the 
cells  in  suitable  media  and  the  subcellular  elements  isolated  by  differ- 
ential centrifugation.   Mitochondria  are  fragmented  further  by  various 
chemical  and  mechanical  means  to  obtain  particles  bearing  the  electron 
transport  system.   Mitochondria  are  extracted  with  organic  solvents  to 
obtain  the  lipids  and  lipid-free  preparations.  These  fractions  are  used 
to  study  electron  transport,  coupled  phosphorylation,  and  interaction 
with  uncouplers  of  oxidative  phosphorylation.   Mitochondrial  phospho- 
lipids, nucleotides  and  inorganic  constituents  are  determined  by  appro- 
priate enzymatic,  chemical,  radiochemical,  and  spectrophotoraetric  tech- 
niques.  Halophenols,  used  to  inhibit  selectively  coupled  phosphorylation, 
and  to  investigate  the  mechanism  of  mitochondrial  binding,  are  quantita- 
tively determined  by  differential  spectrophotometry.  Manometric  and 
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polarographic  techniques  are  employed  to  measure  oxidation  rates. 

Major  Findings: 

As  reported  previously,  rat  liver  mitochondria,  when  depleted  of 
ATP,  oxidize  succinate  at  a  slow  rate.  Addition  of  ATP  restores  a  rapid 
rate  of  succinate  oxidation.  In  an  attempt  to  ascertain  the  generality 
of  this  activation  phenomenon,  other  f lavosubstrates  were  tested.  It 
was  found  that  oC -glycerophosphate,  a  substrate  metabolized  in  mito- 
chondria by  a  f lavoprotein,  is  poorly  oxidized  by  liver  mitochondria 
from  normal  rats,  but  is  actively  oxidized  by  liver  mitochondria  iso- 
lated from  hyperthyroid  rats.   However,  when  these  preparations  were 
depleted  of  ATP,  only  a  slight  diminution  in  their  capacity  for  eC-gly- 
cerophosphate  oxidation  ensued,  and  added  ATP  was  without  effect.  Since 
it  is  assumed  that  electrons  from  succinic  and  oC -glycerophosphate  dehy-- 
drogenases  enter  the  respiratory  chain  at  the  same  site,  these  findings 
indicate  that  the  activation  phenonomen  takes  place  at  the  level  of  the 
individual  dehydrogenases,  rather  that  at  the  level  of  the  respiratory 
chain. 

Both  in   vivo  and  Jji  vitro  studies  showed  that  pentachlorophenol 
is  tightly  bound  to  mitochondria  and  cannot  be  removed  by  usual  washing 
procedures.   A  method  based  on  differential  spectrophotometry  was  de- 
veloped to  determine  microgram  amounts  of  the  halophenol  in  mitochondria 
and  mitochondrial  fragments.   It  is  now  possible  to  determine  with  high 
precision  the  intramitochondrial  concentration  of  this  uncoupler  under 
a  wide  range  of  experimental  conditions.   Contrary  to  the  currently  ac- 
cepted theory,  it  was  observed  that  pentachlorophenol  is  bound  equally 
well  to  mitochondria  largely  depleted  of  their  lipids.  The  extent  of 
binding  was  studied  as  a  function  of  pH,  and  in  all  cases,  the  lipid- 
free  mitochondria  bound  pentachlorophenol  to  the  t;  ame  extent  as  the 
lipid-rich  controls.  All  of  the  results  obtained  thus  far  indicate  that 
pentachlorophenol  is  bound  to  the  protein  moiety  of  the  mitochondrion. 
Furthermore,  the  uncoupling  action  of  pentachlorophenol  was  completely 
prevented  and/or  reversed  by  eqimolar  quantities  of  bovine  or  human 
plasma  albumin;  other  protein  fractions  of  plasma  were  ineffective. 
The  inhibitory  action  of  other  uncoupling  compounds  such  as  dinitro- 
phenol  and  dicumarol  also  was  prevented  by  plasma  albumin.  Presumably, 
similar  binding  sites  are  involved  in  the  interaction  of  mitochondria 
with  all  of  these  uncouplers. 

Significance  to  the  Program  of  the  Institute: 

The  findings  reported  above  disclose  some  hitherto  unknown  aspects 
of  mitochondrial  structure  and  function,  and  may  lead  to  new  concepts  in 
the  theory  of  respiratory  chain  phosphorylation. 

This  investigation,  because  of  its  fundamental  nature  in  attempting 
to  elucidate  one  of  the  vital  mechanisms  common  to  all  living  cells,  has 
obvious  importance  for  biochemistry  in  general,  and  provides  a  framwork 
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for  a  basic  understanding  of  the  regulation  of  energy  metabolism  associ- 
ated with  parasitism.  The  investigation  of  the  biochemical  mechanisms 
underlying  the  action  of  specific  compounds  previously  found  to  have 
practical  molluscicidal  properties,  leads  to  a  more  rational  basis  for 
the  chemical  control  of  vectors.  Of  further  interest,  it  may  be  perti- 
nent to  note  that  one  of  the  major  regulators  of  mammalian  metabolism 
is  a  halophenol,  thyroxine.  By  extension,  our  studies  may  contribute  to 
the  elucidation  of  the  mechanism  of  action  of  this  important  hormone. 

Proposed  Course  of  the  Project: 

Investigation  of  the  interaction  of  uncouplers  of  phosphorylation 
and  mitochondria  will  be  broadened  to  include  compounds  other  than  penta- 
chlorophenol  to  ascertain  if  the  mechanism  of  binding  is  of  general  va- 
lidity.  An  attempt  will  be  made  to  determine  the  specific  sites  on  the 
mitochondrial  protein  that  are  involved  in  the  binding  process.  Model 
systems  employing  plasma  albumin  will  be  utilized  as  a  guide  to  the  more 
complex  situation  existing  in  mitochondria.   It  is  anticipated  that  this 
part  of  the  project  can  be  concluded  during  the  next  year. 

The  study  of  the  phosphorylations  occurring  in  the  flavoprotein 
portion  of  the  respiratory  chain  of  mammalian  mitochondria  has  been  con- 
cluded.  It  is  planned  to  initiate  a  broad  program  of  investigation  of 
the  comparative  aspects  of  electron  transport  systems  and  energy  coupling 
with  parasites  and  other  invertebrate  forms,  utilizing  the  techniques 
and  knowledge  gained  with  studies  of  mammalian  mitochondria. 


Part  B  included:    Yes. 
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Part  B    Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 

Azzone,  G.  F.,  Ernster,  L.,  and  Weinbach,  E.  C :  Succinate-linked  aceto- 
acetate  reduction.   I.  Endergonic  reduction  of  acetoacetate  by  succinate 
in  liver  mitochondria.   J.  Biol.  Chem.  (In  press). 

Ernster,  L-,  Azzone,  G.  F. ,  Danielson,  L.  and  Weinbach,  E.  C :   Succinate- 
linked  acetoacetate  reduction.   II.  Electron  transfer  pathway  and  energy 
requirement.  J.  Biol.  Chem.  (In  press). 

Honors  and  Awards  relating  to  this  project: 

Dr.  Weinbach  was  appointed  Chairman  of  the  NIAID  Editorial  Committee. 

Dr.  Weinbach  was  invited  to  give  lectures  on  his  work  at  the  Wenner-  • 
Grens  Institut  to  the  following  groups: 

Johns  Hopkins  University,  Department  of  Physiological  Chemistry 

Public  Health  Research  Institute  of  New  York  City,  Inc.,  Division 
of  Nutrition  and  Physiology 

University  of  Pennsylvania,  The  Johnson  louidation 
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Serial  No.  NIAID-123-D 

1.  Parasitic  Diseases 

2.  Physiology  and  Biochemistry 

3.  Bethesda,  Maryland 

PllS-NIH 
Individual  Project  Report 
Calendar  Year  1962 

Part  A» 

Project  Title:  Biology  of  trypanosomes. 

Principal  Investigator:  Eleanor  J.  Tobie 

Other  Investigators:  None 

Cooperating  Units;  Applied  Immunology  Section,  Laboratory  of  Immunology, 

NIAID 

Man  Years  (calendar  year  1962) 
Total:        2 
Professional:   1 
Other:        1 

Project  Description: 

Objectives: 

To  determine  factors  which  affect  the  ability  of  the  invertebrate 
host  to  transmit  T.  ranqeli . 

To  determine  the  immunological  relationships  between  different 
species  of  the  Trypanosomatidae. 

Methods  Employed: 

Young  nursling  rats  and  Rhodnius  prolixus  are  used  as  hosts.  A 
colony  of  R.  prolixus  is  maintained.  One  strain  of  T.  ranqeli  is  main- 
tained by  cyclical  transmission  and  several  are  maintained  _in  vitro. 
R.  prolixus  are  infected  by  feeding  on  infected  rats.  Observations  are 
made  on  each  insect  as  to  sex  when  mature,  results  of  several  infective 
feeds  as  compared  to  one,  age  when  fed,  stage  in  which  infection  develops, 
duration  of  infection,  and  effect  on  the  life  span  of  the  insect. 
Rabbits  were  immunized  against  the  culture  form  of  T.  ranqeli  and  fluor- 
escein-tagged  antisera  produced.  The  direct  and  indirect  fluorescent 
antibody  techniques  were  applied  on  slide  preparations  of  all  available 
species  of  Trypanosomatidae. 

Major  Findings: 

One  strain  of  T.  ranqeli  has  been  maintained  by  cyclical  trans- 
mission through  14  generations  over  a  period  of  three  and  one  half  years. 
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When  allowed  to  fill  completely  all  1st  instar  R.  prolixus  given  infec- 
tive feedings  develop  intestinal  infections.  However,  under  laboratory 
conditions  the  rate  of  infection,  based  on  ability  to  transmit,  appears 
to  be  less  than  10%.   In  contrast  to  1st  instar  nymphs  and  adults  fed  as 
1st  instar  nymphs,  adults  given  one  or  more  infective  feedings  develop 
very  poor  intestinal  infections.   Adults  of  this  species  would  not  be 
satisfactory  for  xenodiagnosis  of  T.  rangeli  infections.   In  the  1st 
instar  stage  only  a  little  over  50%  of  1st  instar  stage  insects  given 
infective  feeds  reach  the  adult  stage.  Preliminary  fluorescent  anti- 
body studies  on  cross  reactions  suggest  that  immunologically  these 
Trypanosomatidae  may  fall  into  the  same  classification  as  that  based 
on  morphological  and  physiological  criteria. 

Significance  of  the  Program  to  the  Institute: 

These  studies  are  providing  information  concerning  the  relation 
between  a  trypanosome  and  its  invertebrate  host  which  may  well  be  appli- 
cable in  cases  of  mixed  trypanosome  infections  (e.g.  T.  cruzi  and  T. 
ra  igeli)  because  they  reveal  pitfalls  possible  in  diagnosing  a  single 
infection  or  a  mixed  infection.  They  are  of  epidemiological  signifi- 
cance in  relation  to  the  finding  of  infected  triatomids  in  the. field. 
Cross  reaction,  studies  are  providing  new  information  on  the  inanunologi- 
cal  relationships  of  the  Trypanosomatidae.  Such  information  should  give 
us  a  better  understanding  of  immunity  in  the  diseases  produced  by  these 
parasites. 

Proposed  Course  of  the  Project: 

Observations  and  data  accumulated  on  the  factors  affecting  the 
ability  of  the  invertebrate  host  R.  prolixus  to  transmit  T.  rangeli 
will  be  tabulated,  analyzed  and  prepared  for  puui  cation.  Other  inverte- 
brate hosts,  particularly  other  triatome  species,  will  be  tried  as  in- 
vertebrate hosts  of  T.  rangeli,  and  specific  studies  on  the  relation  of 
T.  cruzi  to  its  invertebrate  host  will  be  initiated.  Fluorescent  anti- 
body studies  will  be  continued  utilizing  antisera  produced  against  other 
Trypanosomatidae.   Immunochemical  studies  will  be  initiated  to  determine 
the  antigens  which  these  parasites  posses. 


Part  B  included:   No 
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Serial  No.  NIAID-124-A 

1.  Parasitic  Diseases 

2.  Ecology,  Biology,  and 

Field  Studies  Section 

3.  Bethesda,  Maryland 


PHS-NIH 
Individual  Project  Report 
Calendar  Year  1962 


Part  A. 


Project  Title:  Effect  of  ionizing  radiation  on  all  developments  of 

Australorbis  qlabratus,  and  the  possibility  of  its  use 
to  produce  immunity  against  Schistosoma  mansoni  in  mice. 

Principal  Investigator:   Alina  Szumlewicz  (Visiting  Scientist) 

Other  Investigators:   E.  G.  Berry,  L.  J.  Olivier 

Cooperating  Units:  None 

Man  Years  (calendar  year  1962) 
Total:         2  1/2 
Professional:   1  1/4 
Other:         11/4 

Project  Description: 

Objectives: 

A.  Determination  of  irradiation  doses  thst  (1)  kill  snails  and 
their  eggs;  (2)  prevent  normal  development  of  snails  and  snail  eggs; 
and  (3)  cause  sexual  sterility  of  snails  that  develop  into  adults. 

B.  Determination  of  irradiation  levels  required  to  prevent  S. 
mansoni  larvae  from  developing  into  adults  or  resulting  in  partial  or 
complete  sexual  sterilization  of  the  adults  developed  from  irradiated 
cercariae. 

Methods  Employed: 

A.  Exposure  of  eggs  and  snails  in  all  developmental  stages  to 
irradiation  produced  by  a  3.5  MeV  Van  de  Graaf  generator.  Examination 
of  dose  relationships  in  snails  and  snail  eggs. 

B.  Exposure  of  cercariae  to  various  levels  of  X-irradiation  to 
enable  comparison  of  the  course  of  infection  in  mice  exposed  to  irradi- 
ated vs.  non-irradiated  cercariae.  Examination  of  mice  for  immunity 

by  challenging  mice  previously  exposed  to  irradiated  cercariae  with 
normal  cercariae. 
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Major  Findings: 

A.  The  sensitivity  to  acute  effects  of  irradiation  is  dependent 
upon  the  age  of  snails  and  snail  eggs  at  time  of  exposure.  Radiation 
levels  from  2,000  -  3,000  r  killed  embryos  one  to  two  days  old,  whereas 
more  than  40,000  r  were  required  to  prevent  hatching  of  embryos  nine  to 
ten  days  old.  Sublethal  doses  of  X-irradiation  resulted  in  a  marked 
retardation  in  egg-hatching  (8  to  21  days  of  delay)  and  in  a  decrease 
in  hatchability  rates-  Snails  hatched  from  eggs  exposed  to  sublethal 
irradiation  levels  showed  impaired  growth,  lack  of  pigmentation,  high 
mortality  rates  and  impaired  reproduction  potential. 

Snails  2-5  days  old  were  killed  with  irradiation  levels  ranging 
from  b,90O  lo  9-,000  ?,  whereas  more   than  15,000  r  v^re  required  t&  Isili 
juvenile  and  older  snails.  Sublethal  doses  of  irradiation  induced 
marked  abnormalities  in  growth  and  reproductive  capabilities  of  snails. 
Radiation  induced  abnormalities  leading  to  sexual  sterility  of  snails 
are  caused  by  doses  above  6,000  in  infant  snails;  above  9,000  in  juvenile 
snails;  and  above  15,000  in  mature  snails. 

B.  None  of  the  mice  exposed  to  cercariae  irradiated  with  3,000  to 
15,000  r  showed  definite  evidence  of  resistance  to  secondary  infection. 
However,  a  certain  delay  in  the  development  of  secondary  infections  oc- 
curred in  mice  challenged  within  six  weeks  after  exposure  to  irradiated 
cercariae.  No  such  delay  was  seen  in  mice  challenged  within  16  weeks 
after  exposure  to  irradiated  cercariae. 

A  certain  degree  of  immunity  developed  in  mice  which  had  been 
exposed  to  male  cercariae  irradiated  with  2,000  r.  Exposure  to  2,000  r 
exerted  an  inhibitory  effect  on  the  development  of  female  cercariae  and 
was  ineffective  in  establishing  resistance  to  infection. 

Significance  to  the  Program  of  the  Institute: 

It  is  conceivable  that  radioactive  wastes  may  be  used  with  safety 
in  endemic  areas  as  an  aid  in  controlling  snail  hosts  of  parasitic  trema- 
todes.  The  information  derived  for  the  experiments  of  this  project  will 
help  to  determine  the  feasibility  of  using  irradiation  as  a  control  mea- 
sure against  schistosomiasis.  Study  of  immunity,  if  any,  induced  by 
irradiated  cercariae  is  important  in  relation  to  other  control  activities, 
and  to  basic  knowledge  of  the  infection. 

Proposed  Course  of  the  Project: 

It  is  anticipated  that  this  project  will  terminate  in  June  1963. 


Part  B  included:  No. 
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1.  Parasitic  Diseases 

2.  Ecology,  Biology,  and 

Field  Studies  Section 

3.  Bethesda,  Maryland 


PHS-NIH 

Individual  Project  Report 

Calendar  Year  1962 


Part  A. 


Project  Title:   Pathology  of  acute  and  chronic  Schistosoma  mansoni 
in  the  mouse,  hamster,  and  multimamraate  rat 

Principal  Investigator:   Allen  W.  Cheever 

Other  Investigators:  Kenneth  S  Warren 

Cooperating  Units:  None 

Man  Years  (calendar  year  1962) 
Total:        1/2 
Professional:  1/4 
Other:        1/4 

Project  Description: 

Objectives: 

To  correlate  physiological  alterations,  and  specific  differences 
in  these  respects,  in  animals  infected  with  Schi  tosoma  mansoni. 

Methods  Employed: 

Usual  methods  of  exposure  of  animals  to  the  worms;  measurement  of 
intensity  of  infection  as  worm  burden  and  hepatic  egg  burden;  measurement 
of  portal  pressure,  of  hepatic  blood  flow  by  clearance  times  of  colloidal 
radio-gold,  blood  volume,  hematocrit,  and  reticulo-endothelial  activity; 
histopathology  and  examination  of  serial  thick  frozen  sections  of  livers 
injected  with  India  ink  via  portal  vein. 

Major  Findings: 

Although  many  specific  differences  exist,  the  association,  in  all 
host  species,  of  larger  granulomas  with  elevation  of  portal  pressure  and 
the  presence  of  portal-systemic  collaterals  was  consistently  seen  and 
offers  a  logical  explanation  for  these  phenomena.  Characteristic  changes 
in  hepatic  vasculature  were  seen  in  the  livers  of  acutely  infected  mice, 
but  were  minimal  in  chronically  infected  mice,  hamsters,  and  Mastomys. 

Cirrhosis  of  the  liver  was  not  observed.  Amyloidosis  of  kidney, 
liver,  spleen,  and  adrenals  has  been  frequently  observed  in  schistosome- 
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infected  hamsters,  probably  due  to  their  natural  predisposition  to  this 
disorder. 

Hepatic  blood  flow  remains  normal  in  schistosome-infected  mice 
despite  the  presence  of  severe  hepatic  disease  and  development  of  portal 
hypertension  and  collaterals. 

Significance  to  the  Program  of  the  Institute: 

Certain  aspects  of  the  pathologic  physiology  of  schistosomiasis 
in  mice  closely  parallel  changes  observed  in  man.  The  study  of  hepatic 
blood  flow  adds  one  more  parameter  to  those  previously  described.  The 
persistence  of  normal  hepatic  blood  flow  offers  an  explanation  for  the 
relative  preservation  of  liver  function  in  schistosomiasis.   Comparative 
studies  in  various  host  species  add  insight  to  the  anatomic  basis  of  phys- 
iologic differences.   Chronic  infections  require  more  study,  because  we 
lack  an  anatomic  equivalent,  in  laboratory  animals,  of  chronic  human 
schistosomiasis. 

Proposed  Course  of  the  Project: 

Dr.  Cheever  is  now  in  the  Cancer  Institute.   If  time  permits,  an 
investigation  of  granuloma  size  in  artifically  immunized  hamsters  or 
Mastomys  and  in  various  mouse  strains  will  be  undertaken,  to  appraise  the 
relation,  if  any,  between  lesion  size  and  delayed  hypersensitivity  and/or 
antibody  levels. 


Part  B  included:  No. 
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Serial  No.   NIAID-125-A 

1.  Parasitic  Diseases 

2.  Clinical  Parasitology 

3.  Bethesdaj  Maryland 

PHS-NIH 

Individual  Project  Report 

Calendar  Year   1962 

Part  A. 

Project  Title:  Studies  on  toxoplasmosis. 

Principal  Investigator:  Leon  Jacobs 

Other  Investigators:  Milford  N.  Lunde^  Marjorie  L.  Melton 

Cooperating  Units:  Ophthalmology  Branchy  NINDB;  Department  of 

Microbiologyj  University  of  Georgia  Medical  School 

Man  Years  (calendar  year  1962) 
Total:  3  1/2 

Professional:     1  3/8 
Other:  2  1/8 

Project  Description: 

Objectives: 

The  accumulation  of  data  on  the  occurrence  of  toxoplasmosis  in 
man  and  animals,  to  gain  an  appreciation  of  its  epidemiology;  study  of 
the  characteristics  of  the  cyst  in  respect  to  epi  'eraiology  and  the 
causation  of  chronic  disease;  investigations  of  factors  in  the  host  or 
parasite  related  to  virulence  and  continued  activity  during  the  chronic 
infection;  elucidation  of  the  mechanism  of  cyst-formation;  critical 
study  of  toxoplasmicidal  agents  against  proliferative  parasites  and 
cysts;  evaluation  of  factors  responsible  for  pathogenesis  of  ocular  toxo- 
plasmosis; study  of  the  radiosensitivity  of  Toxoplasma. 

Methods  Employed; 

Standard  procedures  of  animal  inoculation  plus  special  techniques 
for  injections  into  the  eye.  A  raicroisolation  apparatus  is  used  for 
handling  cysts.  A  digestion  technique  is  used  for  processing  large 
amounts  of  tissue  for  isolating  Toxoplasma.  Tissue  cultures  are  used 
for  morphological  and  chemotherapeutic  studies.  Dye  tests  and  hemagglu- 
tination tests  are  used  for  epidemiological  study  on  human  and  animal 
sera,  and  in  connection  with  isolation  procedures. 
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Major  Findings; 

Although  Toxoplasma  gondii  cysts  were  demonstrated  in  the  ovaries 
and  oviducts  of  hens  slaughtered  in  Baltimore,  no  isolations  were  made 
from  eggs  from  the  same  birds.  In  order  better  to  study  the  occurrence 
of  Toxoplasma  in  eggs,  10  hens  were  infected  at  various  times  and  their 
eggs  have  been  inoculated  into  mice.  Thus  far,  we  have  had  no  positive 
results  from  130  eggs. 

Chronically  infected  mice  harbor  Toxoplasma  cysts  in  the  lung  and 
intestine  for  as  long  as  13  months.   Up  to  six  months  after  infection, 
all  levels  of  the  intestine  are  positive;  afterwards,  only  occasional 
segments  have  parasites.  Cysts  have  been  found  in  the  mucosa,  at  the 
base  of  villi.  Thus,  it  appears  possible  that  cysts  may  be  shed  from 
chronically  infected  animals,  from  the  lung  or  intestine.   However, 
transmission  of  the  parasite  by  such  routes  has  not  occurred  when  in- 
fected and  clean  mice  have  been  caged  together.  The  cyst  does  not  seem 
resistant  enough  to  survive  the  outside  environment  for  even  a  brief 
time. 

The  dosages  of  irradiation  necessary  to  destroy  proliferative  and 
cyst  forms  of  Toxoplasma  were  determined,  in  collaboration  with  Dr.  Akio 
Kobayashi,  guest  worker  October  bl  -  June  '62.  All  forms  were  destroyed 
at  or  below  22,000  rads.  Aside  from  the  obvious  possibility  of  using 
irradiation  in  ridding  meat  of  Toxoplasma  cysts,  the  work  was  motivated 
by  the  idea  that  a  non-cyst-producing  avirulent  strain  wo'uld  be  useful 
for  immunization.  However,  no  differences  in  cyst-production  by  irradi- 
ated Toxoplasma  were  found. 

Critical  tests  of  the  effects  of  Spiramycin  in  mice  revealed  some 
activity  against  Toxoplasma,  evidenced  by  increased  survival  but  not 
radical  cure.  No  synergism  was  noted  in  tests  combining  pyrimethamine 
(Daraprira)  and  Spiramycin  in  mice.  In  rabbits  given  experimental  ocular 
toxoplasmosis.  Spiramycin  given  early  at  high  dosages  does,  however, 
control  the  infection,  and  when  combined  with  Daraprim  appears  to  have 
effect  even  when  administered  after  the  uveitis  is  well  established.  In 
tissue  culture.  Spiramycin  at  high  concentration,  fails  to  destroy  Toxo- 
plasma although  it  inhibits  cytopathogenesis.  Search  for  a  metabolite 
produced  in  rabbits  appears  indicated. 

Progeny  of  chronically  infected  mother  mice  are  frequently  fewer 
in  number  and  weaker  than  those  from  uninfected  mice.  Survivors  usually 
lose  passively  transferred  antibodies  about  one  month  after  weaning, 
unless  they  have  a  Toxoplasma  infection  that  can  be  demonstrated  by  sub- 
inoculation.  In  some  instances,  antibody  levels  in  infected  young  are 
low  and  in  two  young  mice  Toxoplasma  was  found  in  the  absence  of  anti- 
body. These  findings  stimulate  suspicion  that  immune  paralysis  or 
tolerance  may  occur  as  a  result  of  congenital  infection  from  a  chroni- 
cally infected  mother. 
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Toxoplasma  has  been  isolated  from  the  placenta  of  a  case  in  which 
the  child  appears  to  be  completely  normal.  ThuSj  the  human  infection  may 
sometimes  parallel  that  seen  in  sheep. 

An  antigen  prepared  from  tissue  cultures  infected  for  two  hours 
with  Toxoplasma  was  no  more  effective  than  formalinized  proliferative 
parasites  in  preventing  tissue  invasion  in  guinea  pigs  by  organisms  of 
a  challenge  inoculum. 

Potassium  saline  solutions  enriched  with  glucose  and  cysteine  and 
gassed  with  CO2  appear  to  allow  better  survival  of  proliferative  para- 
sites than  the  usual  isotonic  NaCl  solutions. 

A  collaborative  project  on  occurrence  of  Toxoplasma  in  swine  has 
been  prosecuted  with  the  Department  of  Microbiologyj  University  of 
Georgia  Medical  School.  It  was  found  that  garbage-cooking  techniques  do 
not  always  assure  destruction  of  Toxoplasma  cysts  in  mouse  carcasses. 
Whether  or  not  this  can  explain  the  high  incidence  at  the  farm  studied 
is  questionable. 

Significance  to  the  Program  of  the  Institute: 

Knowledge  of  the  occurrence  of  Toxoplasma  in  the  tissues  of 
domestic  and  wild  animals  is  essential  for  understanding  the  epidemi- 
ology of  the  human  infection. 

Basic  study  of  the  chronic  infection  in  animals  is  important  in 
relation  to  clinical  observations  on  human  dise:ise.  There  is  suspicion 
that  chronic  toxoplasmosis  may  be  important  in  uytemic  as  well  as 
ocular  disease^  but  we  have  little  basis  for  this  at  present.  Continued 
study  of  factors  involved  in  production  and  rupture  of  cysts  in  chroni- 
cally infected  animals^  and  of  immune  raechanismSj  may  aid  us  in  eluci- 
dating pathogenetic  mechanisms  in  chronic  human  infection. 

Critical  study  of  purportedly  effective  drugs  is  needed  to  estab- 
lish a  basis  for  management  of  acute  and  chronic  human  toxoplasmosis. 

Proposed  Course  of  Prolect: 

Attention  will  be  paid  to:  The  epidemiology  of  toxoplasmosis  in 
domestic  animals;  the  circumstances  of  cyst-formation  and  cyst-rupture 
in  chronic  infections;  the  possible  occurrence  of  immune  paralysis  in 
congenitally  infected  animals;  the  relation  of  cysts  and  dormant  para- 
sites to  chronic  disease;  the  cultivation  of  proliferative  forms  and 
cysts  in  tissue  culture  and  in  other  media;  the  effects  of  drugs  on 
acute  and  chronic  infections;  the  elucidation  of  immune  mechanisms. 

Part  B  included    Yes 
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Part  B    Honors,  Awards,  and  Publications 


Publications  other  than  abstracts  from  this  project: 

Jacobs,  Leon.  Toxoplasmosis.  New  Zealand  Med.  J.  61:  2-9,  (1962). 

Jacobs,  Leon.  Toxoplasmosis  in  man  and  animals.  New  Zealand  Vet.  J. 
9:  85-91,  (1961). 

Jacobs,  Leon.   Ocular  toxoplasmosis.   J.  Ophth.  Soc.  Austral. 

Gavin,  M.  A. ;  Wanko,  T.  ;  and  Jacobs,  L.  Electron  microscope  studies  of 
reproducing  and  interkinetic  Toxoplasma.   J.  Protozool.  9:  222-234, 
(1962). 

Wanko,  T. ;  Jacobs,  L. ;  and  Gavin,  M.  A.  Electron  microscope  study  of 
Toxoplasma  cysts  in  mouse  brain.  J.  Protozool.  9:  235-242,  (1962). 

Jacobs,  Leon;  Stanley,  A.  M.  ;  and  Herman,  C.  M.   I»revalence  of  Toxo- 
plasma antibodies  in  rabbits,  squirrels,  and  raccoons  collected  in 
and  near  the  Patuxent  Wildlife  Research  Center.  J.  Parasitol.  48:  550, 
(1962). 

Jacobs,  Leon.  Parasites  in  food,   in  book  "Chemical  and  Biological 
Hazards  in  Foods."  (in  press). 

Honors  and  Awards  relating  to  this  project: 

Dr.  Jacobs  was  elected  to  the  Council  of  the  American  Society  of 
Parasitologists. 

Dr.  Jacobs  gave  gn  invited  lecture  on  diagnosis  of  toxoplasmosis  at  the 
Midwest  Interprofessional  Seminar  on  Diseases  Common  to  Animals  and  Man. 
Ames,  Iowa,  17-18  September  1962. 
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Individual  Project  Report 

Calendar  Year  1962 


Part  A. 


Project  Title:  Serology  of  toxoplasmosis  and  other  parasitic  diseases. 

Principal  Investigator:  Milford  N.  Lunde 

Other  Investigators:  Leon  Jacobs 

Cooperating  units:  rvone 

Man  Years  (calendar  year  1962) 
Total:  1  7/8 

Professional:     1 
Other:  7/8 

E*roject  Description: 

Objectives: 

The  determination  of  the  usefulness  of  immunological  tests  in 
diagnosis  of  toxoplasmosis  in  man  and  animals;  the  fractionation  of 
Toxoplasma  antigens  and  their  identification  with  antibodies  revealed 
by  various  tests.  The  use  of  metabolic  antiger.i  for  diagnosis  of 
parasitic  infections. 

Methods  Employed: 

The  dye,  complement  fixationj  and  hemagglutination  tests  are  used 
for  serolological  studies.  Sonicationj  chromatographic,  biochemicalj 
electrophoretic  methods,  and  agar  gel  techniques  are  used  for  fraction- 
ating and  identifying  antigens  and  antibodies.  Comparative  tests  with 
various  procedures  are  run  on  the  sera  of  man  and  experimentally  or 
naturally  infected  animals  to  obtain  information  on  the  relative  useful- 
ness of  the  various  means  of  diagnosis.  Intradermal  antigens  derived 
from  such  procedures  are  tested  in  guinea  pigs.  Incubates  of  helminths 
are  used  to  sensitize  erythrocytes  for  use  in  hemagglutination  tests  to 
diagnose  helminthic  infections,  specifically  Anqiostronqylus  cantonensis. 
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Major  Findings: 

The  fraction  of  hemagglutinating  antigenj  which  is  eluted  from  a 
hydf oxylapatite  column,  and  which  induces  HA  antibodies  without  dye  test 
antibodieSj  is  not  suitable  for  sensitizing  red  cells  in  the  HA  test. 
That  fraction  that  will  sensitize  red  cells  is  also  capable  of  inducing 
dye  test  antibodies  in  the  rabbit,  as  well  as  HA  antibodies. 

Hemagglutination  and  dye  tests  on  sheep  and  cat  sera  showed  good 
agreement  except  early  in  experimental  infections  in  sheep.  Thus,  as  in 
human  beings,  the  HA  antibodies  take  longer  to  appear  in  sheep. 

Because  of  the  good  agreement  between  HA  and  dye  tests  in  human 
beings,  routine  sera  sent  to  this  Laboratory  are  now  being  tested  by  the 
HA  technique. 

In  the  process  of  inoculating  crude  Toxoplasma  hemagglutination 
antigen  i.v.  into  rabbits,  a  toxic  activity  of  the  antigen  was  observed. 
This  toxin  is  similar  to  Sarcocystis  toxin  or  to  that  from  coccidia.   It 
is  heat-labile.   It  does  not  confer  immunity  against  a  second  injection, 
but  some  immunity  exists  in  rabbits  following  infection  with  avirulent 
Toxoplasma  strains.  Convalescent  rabbit  sera  had  some  neutralizing 
effect.  Most  notable  pathology  in  rabbits  killed  by  the  toxin  were 
hemolysis  in  spleen  sinusoids,  hemorrhage  in  lung  and  thymus.  Death 
occurred  in  6  to  24  hours,  depending  on  the  dosage  (140  to  2400  micro- 
grams total  protein). 

Acetone  precipitation  of  Toxoplasma  lysates  have  yielded  sterile 
preparations  of  high  potency  in  skin  tests  of  cnvalescent  guinea  pigs. 

Incubates  of  adult  female  Anqiostronqylus  cantonensis  have  been 
used  with  consistent  success  in  a  hemagglutination  test  on  the  sera  of 
two  rats  with  heavy  experimental  infections.  The  incubates  were  anti- 
genic only  during  the  days  when  the  worms  oviposited  in  vitro.  Sera  of 
lightly  infected  rats  and  of  monkeys  did  not  react. 

Significance  to  the  Program  of  the  Institutes 

Analysis  of  Toxoplasma  antigens  improves  our  understanding  of  the 
course  of  the  infection  and  the  relative  importance  of  different  anti- 
bodies in  immunity  and  in  the  hypersensitivity  component  of  pathogenesis. 
It  is  of  importance  in  relation  to  the  chronic  infections  in  the  eye,  and 
possibly  to  systemic  manifestations  of  chronic  infection. 

Toxoplasmosis  is  attracting  more  and  more  attention  as  an  in- 
fection of  clinical  importance  in  both  man  and  animals.  The  need  for  a 
practical  serological  procedure  for  diagnosis  in  routine  laboratories 
may  be  met  by  the  hemagglutination  test,  but  v;e  need  additional  data  on 
its  usefulness  in  animals. 
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The  development  of  serodiagnostic  measures  for  helminthic  in- 
fections requires  improved  techniques.  The  exploitation  of  metabolites 
from  worms  in  vitro  may  aid  in  development  of  more  specific  testSj  not 
only  for  diagnosis  but  for  studies  of  pathogenesis. 

Proposed  Course  of  the  Project; 

Continued  work  will  be  done  on  the  fractionation  of  antigens;  on 
the  characteristics  of  the  toxic  principle;  on  the  standardization  of 
skin  test  antigen;  and  on  the  reactions  of  various  animal  sera  in  the  HA 
test.   More  work  will  be  done  on  incubates  of  larval  Anqiostronqylus 
cantonensis^  and  other  helminths^  andj  possibly^  on  culture  materials 
from  parasitic  protozoa. 


Part  B  included    Yes 
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PHS-NIH 

Individual  Project  Report 

Calendar  Year  1962 


Part  B    HonorSj  Awards,  and  Publications 


Publications  other  than  abstracts  from  this  project: 

Lunde,  M.  N. ;  JacobSj  L. ;  and  Woodj  R.  M.  Comparison  of  dye  and 
hemagglutination  tests  on  sera  of  suspected  cases  of  toxoplasmic 
uveitis.  Arch.  Ophth.   (in  press). 

Remingtonj  J.  S. ;  Barnettj  C.  G. ;  Meikel,  M. ;  and  Lunde,  M.  N. 
Toxoplasmosis  and  infections  mononucleosis.  Arch.  Int.  Med. 
(in  press). 
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Part  A. 


Project  Title:  Isolation  and  characterization  of  strains  of 
Entomoeba  histolytica. 

Principal  Investigator:  Morris  Goldman 

Other  Investigators:  None 

Cooperating  Units:  None 

Man  Years  (calendar  year  1962) 

Total:  1 

Professional:  1/2 

Other:  1/2 

Project  Description: 

Objectives: 

To  isolate  strains  of  E,  histolytica  and  to  study  relationships 
among  them  with  regard  to  morphology^  imraunolog  .,  pathogenicity  and 
physiology. 

Methods  Employed: 

Microisolation  methods^  raonoxenic  and  axenic  cultivation;  size 
raeasurementSj  immunoelectrophoretic  analyses^  quantitative  evaluation 
of  fluorescent  antibody  staining. 

Major  Findings: 

Three  stock  strains  of  E.  histolytica  have  each  been  shown  by 
microisolation  and  measurement  methods  to  consist  of  at  least  two  dif- 
ferent substrains  distinguishable  by  average  size.  Clone  cultures  of 
the  substrains  breed  true  under  three  different  cultivation  conditions. 

It  was  not  possible  by  repeated  microisolation  and  segregation  to 
develop  a  strain  of  E.  histolytica  of  average  size  similar  to  E.  hart- 
manni. 

Brief  fixation  in  formal-saline  has  been  found  to  eliminate 
essentially  all  tendencies  for  non-specific  staining  in  amebae.  Pre- 
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lirainary  fluorimetric  measurements  of  such  amebae  have  shown  excellent 
reproducibility  and  correlation  with  concentration  of  labeled  antiserum 
used  for  staining.   Microf luoriraetric  procedures  have  been  simplified 
so  that  the  method  is  much  faster  than  before. 

Significance  to  the  Program  of  the  Institute; 

The  demonstration  that  stock  strains  of  E.  histolytica  originating 
from  human  infections  may  actually  consist  of  genetically  different  sub- 
strains may  provide  a  new  insight  into  the  question  of  virulence  in  this 
species.  Symptomatic  and  asymptomatic  carriers  may  actually  be  infected 
with  more  than  one  strain  differing  in  virulence;  demonstration  of  this 
by  means  of  antisera  specific  for  genetically  homogeneous  amebae  may 
help  clarify  some  of  the  puzzling  facts  in  the  epidemiology  and  patho- 
genesis of  amebiasis.  Development  of  fluorescence  techniques  may  sim- 
plify characterization  of  strains  as  compared  to  animal  infections. 

Proposed  Course  of  the  Prolect; 

Antisera  are  being  prepared  against  each  stock  strain  §nd  Its  two 
substrains,  all  growing  monoxenically  with  T,  cruzl. 

Several  human  anti-am©bic  sera,  obtalntd  from  dlfffrtnt  gtegriph- 
Ical  areasj  have  been  labeled  with  fluorescein  in  pripgfitlen  for 
staining  various  amebi  stralnSi 

Immunoflectrephoretlc  anilysts  will  bi  eir?iid  ©ut  uilng  tht 
various  antisera  available. 

Attempts  will  be  made  to  correlate  the  Immu!  olegleil  data  with 
the  behavior  of  strains  in  animals  and  with  their  histories  in  man. 


Part  B  included    Yes 
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Part  B    HonorSj  Awards^  and  Publications 


Publications  other  than  abstracts  from  this  project: 

Goldraanj  M. j  Gleasonj  N.  N.j  and  Carver j  R.  K.  Antigenic  analysis  of 
Entamoeba  histolytica  by  means  of  fluorescent  antibody.  III.  Reactions 
of  the  Laredo  strain  with  five  anti-histolytica  sera.  Am.  J.  Trop. 
Med.  Hyg.  li:  341-346.   (1962). 

Goldmanj  M.  and  Gleason^  N.  N.  Antigenic  analysis  of  E.  hartmanni  by 
means  of  fluorescent  antibody.  IV.  Relationship  of  two  strains  of  E.  - 
histolytica  and  one  of  E.  hartmanni  demonstrated  by  cross-absorption 
techniques.  J.  Parasitol.  (in  press). 

Gleasonj  N.  N.,  Goldmanj  M.j  and  Carverj  R.  K.  Size  and  nuclear  mor- 
phology of  E.  histolytica  and  E.  hartmanni  in  cultures  and  in  man. 
Am.  J.  Hyg.   (in  press). 
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Part  A. 


Project  Title:  The  pathophysiology  of  Schistosoma  mansoni  in  the 
experimental  animal. 

Principal  Investigator:  Kenneth  S  Warren 

Other  Investigators:  Allen  W.  Cheever  and  William  B.  DeWitt 

Cooperating  Units:  None 

Man  Years  (calendar  year  1962) 
Total:  1/2 

Professional:     1/4 
Other:  1/4 

Project  Description: 

Objectives: 

To  attempt  to  reproduce  in  experimental  animals  the  pathology  and 
clinical  syndromes  seen  in  man  infected  with  Schistosoma  mansoni,  and  to 
describe  the  mechanisms  of  pathogenesis  and  the  pat!  ophysiology. 

Methods  Employed: 

Measurement  of  portal  and  systemic  venous  pressures,  liver  and 
spleen  size,  worm  burden  and  hepatic  egg  count;  histopathology  and  exami- 
nation of  serial  thick  frozen  sections  of  livers  injected  with  India  ink; 
electrocardiograms  and  angiograms;  infection  and  treatment  of  micej  and 
repeated  reinfection  and  re-treatment. 

Major  Findings: 

In  experimental  pulmonary  schistosomiasiSj  mice  developed  no  gross 
cardiac  hypertrophy  or  dilatation,  but  granulomatous  myocarditis  was  seen. 
Pulmonary  arteritis,  approaching  the  human  disease  in  severity,  was  noted. 
A  shift  of  schistosomes  to  the  lungs  did  not  occur  in  animals  treated 
after  an  infection  had  been  established  for  only  six  weeks,  presumably 
because  no  shunt  around  the  liver  had  developed.  A  lung  shift  did  occur 
upon  treatment  early  in  infection  in  mice  that  had  developed  collateral 
circulation  following  partial  portal  vein  ligation.  Extensive  portal- 
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systemic  collateral  circulation  produced  prior  to  infection  with  S. 
mansoni  did  notj  however,  appear  to  alter  the  normal  localization  of  the 
adult  worms.  Repeated  infection  of  mice  with  S.  mansoni  and  repeated 
treatment  allowed  delivery  of  large  numbers  of  dead  worms  to  the  liver 
and  permitted  observation  of  treatment  results  in  animals  with  previous  ex- 
posure to  dead  worm  products.  Despite  the  large  and  repeated  deposition 
of  dead  worms,  the  mice  rapidly  returned  to  normal  as  judged  by  physio- 
logic and  anatomic  criteria. 

Treated  mice  showed  no  resistance  to  infection,  although  develop- 
ment of  worms  may  have  been  slower  than  in  controls. 

Corroborating  earlier  results,  very  good  effect  of  treatment  with 
stibophen  was  obtained  in  these  mice  when  they  were  fed  a  purified  semi- 
synthetic diet.   (See  NIAID-I22-D. ) 

Significance  to  the  Program  of  the  Institute: 

The  development  of  animal  models  for  the  various  syndromes  associ- 
ated with  schistosomiasis  may  enable  us  to  determine  the  etiology  and 
pathophysiology  of  these  disease  states.  Schistosome  eggs  appear  to  be 
the  major  etiological  factor  in  the  development  of  pulmonary  schistoso- 
miasis. The  findings  above  suggest  the  possibility  that  the  development 
of  pulmonary  schistosomiasis  in  human  beings  with  esophageal  varices  may 
occur  if  they  are  given  inadequate  therapy  stimulating  a  shift  of  the 
worms  into  the  systemic  circulation. 

There  is  reluctance,  in  some  quarters,  to  treat  schistosome-in- 
fected  individuals  because  of  fear  that  dead  wornu,  -re  the  primary  cause 
of  the  disease  or  will  greatly  aggravate  it.  The  pi  esent  study  contri- 
butes support  against  this  thesis,  with  the  qualification  that  the  mouse 
may  not  respond  exactly  like  the  human  being.  It  also  emphasizes  the 
need  for  definitive  treatment. 

Proposed  Course  of  the  Project; 

With  the  transfer  of  Dr.  Warren  to  Brazil  and  Dr.  Cheever  to  the 
Cancer  Institute,  this  project  is  temporarily  suspended. 


Part  B  included   Yes 
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Part  B    HonorSj  Awards^  and  Publications 

Publications  other  than  abstracts  from  this  project: 

Warrenj  K.  S.  The  contribution  of  worm  burden  and  host  response  to  the 
development  of  hepato-splenic  schistosomiasis  mansoni  in  mice.  Am.  J. 
Trop.  Med.  Hyg.   (in  press). 

Warren,  K.  S.  The  influence  of  treatment  on  the  development  and  course 
of  murine  hepato-splenic  schistosomiasis  mansoni.  Trans.  Roy.  Soc.  Trop. 
Med.  Hyg.   (in  press). 

Bruce,  J.;  Warren,  K.  S;  and  Sadun,  E.  Observations  on  the  pathophysi- 
ology of  Schistosomiasis  mansoni  in  monkeys.  Exper.  Parasit.  (in  press). 
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Part  A 


project  Title:  Ammonia  toxicity  and  brain  metabolism. 

Principal  Investigator;   Kenneth  S  Warren 

Other  Investigators:  None 

Cooperating  Units:  None 

Man  Years  (calendar  year  1962): 
Total:  1/2 

Professional:     1/4 
Other:  1/4 

Project  Description: 

Objectives: 

To  study  the  relation  between  ammonia  intoxication  and  epilepsy 
and  coma,  and  the  biochemical  pathway  of  ammonia  toxicity. 

Methods  Employed: 

Determination  of  intravenous  LDcq  of  ammonium  compounds  to  mice. 
Determination  of  blood  pH  by  electrometric  methods,  and  of  brain  ammonia 
and  glutamine  concentration  by  microdiff usion.   Gases  and  metabolic  in- 
hibitors are  used.  The  kinetics  of  ammonia  metabolism  are  studied  in  vivo 
by  injecting  ammonia  intravenously  into  large  numbers  of  mice,  then  stop- 
ping the  reaction  at  different  time  intervals  by  immersing  the  animals  in 
liquid  nitrogen,  and  performing  analyses  of  the  brain  ammonia  levels. 

Major  Findings: 

Previous  investigators  had  found  a  marked  increase  in  brain  ammonia 
concentration  under  a  wide  variety  of  epileptogenic  stimuli.   The  cerebral 
ammonia  concentration  in  convulsing  thiamine-def icient  mice,  however,  was 
found  to  be  lower  than  that  in  normal  mice.   Furthermore,  elevated  ammonia 
levels  were  not  found  in  the  brains  of  thiamine-def icient  mice  even  when 
convulsions  were  induced  by  NH^Cl.  This  study  casts  doubt  on  the  theory 
that  ammonia  is  the  sole  agent  implicated  in  the  pathogenesis  of  convul- 
sions. 
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The  way  in  which  ammonia  is  toxic  to  the  brain  has  not  been  estab- 
lished, although  the  major  pathway  of  ammonia  detoxication  is  well-known. 
Using  a  potent  inhibitor  of  this  detoxication  reaction  it  was  found  that 
when  the  metabolism  of  ammonia  was  inhibited  the  toxicity  of  ammonia  de- 
creased.  This  indicates  that  ammonia  per  se  is  not  toxic,  but  that  the 
metabolism  of  ammonia  leads  to  intoxication. 

On  direct  comparison  the  reduction  of  blood  pH  to  identical  levels 
by  HCl  and  C0„  led  respectively  to  an  inhibition  of  ammonia  toxicity,  and 
to  either  no  effect  or  somewhat  enhanced  toxicity.  Further  studies  re- 
vealed that  whereas  a  reduction  in  blood  pH  by  HCl  markedly  reduced  the 
passage  of  ammonia  into  the  brain,  a  similar  reduction  by  CO2  had  rela- 
tively little  effect. 

Significance  to  the  Program  of  the  Institute; 

An  elucidation  of  the  biochemistry  of  convulsions  and  coma  will  be 
useful  in  explaining  the  pathology  to  brain  and  liver  in  many  infections. 

Proposed  Course  of  the  Project; 

This  project  has  been  temporarily  suspended  in  favor  of  the  prose- 
cution of  clinical  studies  in  Brazil,  under  the  PL  480  program  (Serial  No. 
NIAID-125-G). 


Part  B  included    Yes 
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Part  B   Honors,  Awards  and  Publications 

Publications  other  than  abstracts  from  this  project: 

Warren,  K.  S  and  Schenker,  S.  Brain  ammonia  during  convulsions  in 
thiamine-deficient  mice.   Nature  193:  253  (1962). 

Warren,  K.  S  Ammonia  toxicity  and  pH.   Nature  194:  47-49  (1962). 

Schenker,  S.  and  Warren,  K.  S  The  effect  of  temperature  variation  on 
the  toxicity  and  metabolism  of  ammonia  in  mice.   J.  Lab.  Clin.  Med.  60: 
291-301  (1962). 

Warren,  K.  S  and  Schenker,  S.   The  differential  effect  of  fixed  acid  and 
carbon  dioxide  on  ammonia  toxicity.   Am.  J.  Physiol,  (in  press). 

Warren,  K.  S  and  Schenker,  S.  Liver  disease  and  ammonia  toxicity.   Gut 
(in  press) . 

Honors  and  Awards  relating  to  this  project:  None 
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Part  A 

Project  Title:  Development  of  a  fluorescent  antibody  test  for  amebiasis. 

Principal  Investigator;  Morris  Goldman 

Other  Investigators:  None 

Cooperating  Units:   None 

Man  Years  (calendar  year  1962): 

Total:  1 

Professional:  1/2 

Other:  1/2 

Project  Description: 

Objectives: 

To  adapt  fluorescent  antibody  serologic  techniques  for  identifica- 
tion of  antibodies  against  Entamoeba  histolytica. 

Methods  Employed; 

Fluorescence  inhibition  procedures  with  animal  and  human  sera,  using 
intact  amebae  from  raonoxenic  or  mixed  bacterial  cultures  as  antigen;  pro- 
duction of  hyperimmune  rabbit  sera  by  injection  of  amebae  from  cultures 
with  Trypanosoma  cruzi. 

Major  Findings: 

As  a  result  of  improved  methods  of  fixation,  non-specific  staining 
with  fluorescent  antibody  has  been  eliminated  and  test  results  are  much 
easier  to  read.   All  of  the  immunized  rabbits  showed  titers  of  up  to  1:64; 
the  test  was  less  sensitive  with  human  sera  where  only  about  60%  of  intes- 
tinal amebiasis  cases  showed  titers,  mostly  1:4.   However,  the  human  sera 
were  old  and  had  deteriorated  during  transportation  and  storage.   The  test 
may  be  more  sensitive  with  fresh  sera. 
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Significance  to  the  Program  of  the  Institute: 

A  simple,  reproducible  and  sensitive  serologic  test  for  amebiasis 
has  long  been  sought  for.  The  present  test  partially  meets  these  require- 
ments.  If  the  sensitivity  can  be  improved,  the  test  should  provide  a  use- 
ful tool  in  clinical  and  epidemiological  studies  of  amebiasis.   In  its 
present  state  it  is  useful  for  following  antibody  levels  in  immunized 
animals. 

Proposed  Course  of  the  Project: 

Fresh  human  sera  need  to  be  tested  to  see  if  the  sensitivity  may 
be  improved;  if  not,  the  indirect  fluorescent  antibody  technique  may  be 
tried  for  the  same  purpose.  Different  strains  of  E.  histolytica  derived 
from  monoxenic  or  axenic  cultures  may  provide  better  antigen  than  that 
used  until  now.  These  will  be  tested. 


Part  B  included    Yes 
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Part  B    Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project; 

Goldman,  M.,  Gordon,  M.  A.  and  Carver,  R.  K.  Comparison  of  titers  of  dye 
and  fluorescence  inhibition  tests  in  the  serologic  diagnosis  of  toxoplas- 
mosis. Am.  J.  Clin.  Path.  37:  541-550  (1962). 

Goldman,  M.  and  Carver,  R,  K.  Fluorescence  inhibition  test  for  toxoplas- 
mosis. Public  Health  Laboratory  20:  80-87  (1962). 

Honors  and  Awards  relating  to  this  project; 

Dr.  Goldman  received  the  Kimble  Methodology  Award  for  1962.  This 
was  granted  by  the  Conference  of  State  and  Provincial  Public  Health  Lab- 
oratory Directors  for  application  of  fluorescent  antibody  technique  to 
diagnostic  microbiology. 
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Part  A 


Project  Title:  Studies  on  clinical  parasitic  disease. 

Principal  Investigator;   Kenneth  S  Warren 

Other  Inve&tigat^ars:     Uoae 

Cooperating  Units:     Hospital  das  Clinicas,    dniversidade  da  Bahia,    Salvador, 

Brazil. 

Man  Years  (calendar  year  1962): 
Total:  1 

Professional:      1/2 
Other:  1/2 

Project  Description: 

Objectives: 

To  study  several  aspects  of  chronic  hepato-splenic  schistosomiasis: 
a)  anemia;  b)  ammonia  metabolism  and  hepatic  con^a;  c)  trtatrntnt  of  blteding 
esophageal  varices.  To  evaluate  the  rtlation  betw  tn  Chagas  dlstise  and 
megacolon  or  megaesophagus.   , 

Methods  Employed; 

In  relation  to  schistosomiasis,  standard  proegdures  for  himatologl- 
cal  studies;  determination  of  strum  Iron  levels  and  Iron  binding  capacity; 
determination  of  blood  ammonia  concentrations  and  electroencephalography 
under  a  variety  of  dietary  and  drug  stimuli;  use  of  surgical  Pitultrin 
intravenously  to  control  hematemesis.   In  relation  to  Chagas*  disease,  iso- 
lation studies  on  resected  tissues  from  operated  cases  of  mega-colon  or 
mega-esophagus,  and  on  organs  from  autopsied  cases,  inoculating  mice  with 
tissue  suspensions  or  blood  in  attempts  to  recover  the  parasite,  and  using 
indirect  fluorescein  staining  techniques  to  reveal  organisms  in  situ. 

Major  Findings: 

The  project  was  started  in  late  July  1962  and  is  at  present  getting 
underway. 
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Significance  to  the  program  of  the  Institute; 

a)  Although  there  are  many  indications  that  the  anemia  of  schisto- 
somiasis is  due  to  hypersplenism,  this  concept  has  not  been  completely 
established.  By  using  the  most  modern  methods  it  is  hoped  that  the  etiol- 
ogy of  the  anemia  of  schistosomiasis  will  be  elucidated,  b)  Hepatic  coma 
is  classically  related  to  the  presence  of  a  large  portal-systemic  shunt  in 
patients  with  chronic  liver  disease.  However,  there  is  a  strong  indication 
that  liver  parenchymal  damage  is  also  necessary  in  coma.  Patients  with 
schistosomiasis  have  large  shunts  and  relatively  little  parenchymal  damage, 
and  study  of  these  patients  may  help  to  reveal  the  relative  importance  of 
these  two  pathophysiological  factors,  c)  Surgical  pituitrin  infusion  is 
rapidly  becoming  the  treatment  of  choice  for  bleeding  esophageal  varices 
of  chronic  liver  disease.  The  mortality  remains  high,  however,  no  matter 
what  the  treatment,  because  of  severe  liver  parenchymal  damage.  This  treat-, 
ment  might  be  particularly  efficacious  in  the  treatment  of  this  complica- 
tion of  schistosomiasal  disease  in  which  there  is  little  parenchymal  damage, 
d)  The  relation  between  mega-organ  and  Trypanosoma  cruzi  infection  has  been 
suggested  on  epidemiological  grounds.  Attempts  to  demonstrate  the  parasite 
or  parasitic  antigen  in  the  tissues  in  such  cases  will  be  useful,  if  suc- 
cessful, in  establishing  the  relation.   If  negative  results  are  obtained, 
investigation  of  a  possible  neuro-toxin  will  be  necessary  before  the  causal 
relation  can  be  established  or  denied. 

proposed  Course  of  the  Project; 

It  is  planned  to  pursue  these  studies  to  completion  in  about  18 
months'  total  time. 


Part  B  included    No 
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Part  A 


Project  Title;  Toxoplasmosis  in  Israel 

principal  Investigator;  Leon  Jacobs 

Other  Investigators:  None 

Cooperating  Units;  Ministry  of  Health  Laboratories,  Tel  Aviv,  Israel 

Man  Years  (calendar  fear  1962); 
Total;         1/8 
professional;    1/8 
Other; 

Project  Description: 

Objectives; 

The  accumulation  of  data  on  the  prevalence  of  Toxoplasma  in  native 
and  immigrant  Israelis  and  in  animal  populations  in  various  sections  of 
Israel,  to  gain  insight  regarding  the  transmission  of  toxoplasmosis  to 
human  beings. 

Methods  Employed; 

Dye  and  hemagglutination  tests;  and  the  digestion-mouse  inoculation 
technique,  developed  in  this  Laboratory,  for  demonstrating  Toxoplasma  in 
tissue  samples. 

Major  Findings: 

This  project  was  initiated  in  August,  with  PL  480  funds,  and  staff 
and  space  are  being  arranged.  Dr.  Jacobs  is  participating  in  the  training 
of  staff  in  Israel  during  the  period  28  November  to  12  December. 

Significance  to  the  Program  of  the  Institute; 

It  was  pointed  out  in  last  year's  report  that  intensive  studies  of 
local  populations  are  needed  to  explain  the  epidemiology  of  toxoplasmosis. 
The  project  in  Israel  offers  many  special  opportunities  because  of  the 
presence  of  indigenous  and  immigrant  population  groups  and  because  of 
differences  in  customs,  etc. 
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proposed  Course  of  the  Project; 

Serological  tests  will  be  performed  on  a  large  sample  of  the  human 
population  of  Israel,  and  on  some  selected  animal  populations.   Isolation 
of  Toxoplasma  from  human  and  domestic  animal  tissues  will  be  attempted. 
The  project  is  set  up  for  a  three-year  period. 


Part  B  included:  No 
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Part  A 


Project  Title;  Electron  microscope  studies  of  parasites. 

Principal  Investigator;  Harley  G.  Sheffield 

Other  I avesti gators:  Haae  '  '  -      ' 

Cooperating  Units:  None 

Man  Years  (calendar  year  1962): 
Total:  1/4 

Professional:    1/4 
Other:  0 

Project  Description: 

Objectives: 

To  clarify  previously  described  structures  and  determine  the  sub- 
microscopic  structure  of  various  parasites. 

Methods  Employed; 

Parasites  are  obtained  from  culture  or  their  host  animals.  The 
parasite  tissue  is  processed,  sectioned  and  studied  with  the  electron 
microscope. 

Major  Findings: 

None.  Project  has  just  begun. 

Significance  to  the  Program  of  the  Institute: 

The  morphological  findings  of  this  project  are  important  in  the 
determination  of  the  development,  physiological  functions,  and  host- 
parasite  relationships  of  the  parasites  studied.  Knowledge  of  the  "nor- 
mal" morphology  is  also  necessary  in  studying  the  mode  of  action  of  drugs 
used  in  treatment  of  parasitic  disease. 
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Proposed  Course  of  Project; 

A  series  of  nematodes  is  being  studied  in  an  attempt  to  determine 
the  phylogenetic  development  of  the  excretory  system  of  the  Nematoda. 
The  more  primitive  free-living  nematodes  are  being  studied  first  and  are 
to  be  followed  by  various  parasitic  forms. 

Relationship  of  filariid  larvae  to  their  insect  host  is  also  being 
studied  to  determine  the  intra-  or  extracellular  site  of  larval  develop- 
ment and  its  effect  on  the  host. 


Part  B  included    No 
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132-D  -  Development  of  Human  Pathogens  in  Immature  Insects 

and  Insect  Tissue  Culture  42 
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Laboratory  of  Parasite  Chemotherapy,  NIAID 
Summary  Statement  of  Research  Activities,  Calendar  Year  1962 

The  main  research  effort  of  the  staff  continued  to  be  centered  on 
overall  problems  in  malaria.   However,  we  are  interested  in  and  committed 
to  investigations  involving  parasitic  infections  in  general,  with  special 
emphasis  on  schistosomiasis,  intestinal  parasites  and  viruses. 

A  decided  benefit  to  the  Director's  office,  but  a  blow  to  our  activities, 
was  the  loss  of  Dr.  Martin  D.  Young  who  entered  on  duty  as  Associate  Director 
Extramural  Programs  on  1  July  1962. 

There  ware  two  changes  pertaining  to  the  organization  of  the  laboratory 
during  the  past  year  :  1)  a  Section  on  Clinical  Studies  was  established,  and 
2)  the  name  of  the  Malayan  operation  was  changed  from  Far  East  Research  Unit 
to  Far  East  Research  Project. 

MALARIA  -  HUMAN    Twenty-two  of  24  volunteers  given  a  single  intramuscular 

injection  of  Cl-501,  5  mg/kg,  and  challenged  by  bites  of 
infected  mosquitoes  on  days  5  to  322  have  been  protected  against  vivax  malaria 
for  from  198  to  357  days  and  are  still  under  observation.   Two  volunteers 
became  infected  after  169  days  and  341  days  following  mosquito  bites  on  days 
167  and  322. 

Four  volunteers  given  a  single  intramuscular  injection  of  CI-501  and 
challenged  on  days  9  to  12  with  the  Southern  Rhodes ian  strain  of  P^.  falciparum, 
by  blood  inoculation,  became  infected.   Four  volunteers  challenged  on  day  5 
(after  drug  injected)  by  mosquito  bites  were  protected.   The  Southern 
Rhodesian  strain  is  not  fully  sensitive  to  chlorguanide  and  may  be  resistant 
to  the  triazine.   Two  volunteers  challenged  with  the  McLendon  strain  by 
blood  inoculation  on  days  0  and  5  were  protected. 

The  Colombia  strain  of  P.  falciparum  was  infective  for  mosquitoes  for 
extended  periods  after  chloroquine  treatment  which  would  cure  a  normally 
sensitive  strain.   The  Thailand  strain  of  P.  falciparum  was  resistant  to 
chloroquine,  amodiaquine,  pyrimethamine  and  chlorguanide  but  sensitive  to 
the  suppressive  effect  of  quinine  and  to  the  sporontocidal  effect  of  primaquine. 

Two  cases  of  falciparum  malaria  acquired  in  Brazil  were  resistant  to 
several  normal  courses  of  therapy  with  chloroquine.   One  patient  was  cured 
by  higher  doses  of  chloroquine  and  one  was  cured  by  a  ten-day  course  of  quinine 
totalling  10  gm. 

A  strain  of  P.  falciparum  previously  reported  resistant  to  chloroquine, 
amodiaquine,  and  mepacrine  was  found  to  be  resistant  to  a  naphthalene,  an 
acridine-N-oxide  and  the  usual  curative  dose  of  quinine  sulfate  (150  grains 
in  5  days)  but  not  to  210  grains  in  7  days.   Pyrimethamine  at  50  mg  was 
curative . 
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A  dihydroxynaphthalene,  1200  mg  in  36  hours,  was  tested  against  three 
strains  of  P.  falciparum.   Of  fourteen  volunteers  only  four  were  cleared  of 
parasites  and  in  these  four,  parasites  reappeared  in  6  to  21  days  after  treat- 
ment . 

Relapse  pattern  after  quinine  therapy  was  observed  in  nine  volunteers  in- 
fected with  the  Venezuelan  strain  of  P^.  vivax.   One  relapsed  once,  one  relapsed 
twice,  three  relapsed  three  times  and  one  relapsed  four  times.   The  earliest 
relapse  was  on  day  110;  the  latest  on  day  463. 

Anopheles  freeborni  was  more  susceptible  than  A.  quadrimaculatus  or  A. 
albimanus  to  three  strains  of  P.  falciparum  from  Thailand,  U.  S.,  and  Colombia. 
Anopheles  albimanus ,  the  least  susceptible  strain,  was  almost  completely  re- 
factory  to  infection  with  the  Thailand  strain  of  malaria. 

Frozen  malaria  parasites  of  the  McLendon  strain  of  jP.  falciparum  remained 
viable  for  1921  days,  somewhat  more  than  five  years. 

Secondary  blood  meals  containing  chloroquine,  primaquine,  pyrimethamine 
and  ectoral  had  little  or  no  effect  on  previously  established  P.  falciparum 
infection  in  mosquitoes. 

MALARIA  -  SIMIAN    Serial  passages  of  the  M  strain  of  P.  cynomolgi  by  blood 

inoculation  have  been  made  in  twenty  volunteers  with  a 
maximum  of  eight  passages  in  one  line.   The  peak  parasitemia  was  not  strongly 
correlated  with  passage  number  but  the  highest  peak,  parasitemia  (7200  per  cmm) 
was  found  in  the  eighth  passage.   In  a  smaller  series  of  sub inoculations  of 
the  B  strain  the  highest  peak  parasitemia  was  1150  per  cmm. 

None  of  9  volunteers  infected  by  mosquito  bite  relapsed  after  treatment 
of  their  primary  attacks  with  quinine.   One  of  three  volunteers  bitten  by  a 
single  infected  mosquito  became  infected  and  remained  positive  for  17  days. 

Two  of  three  volunteers  were  infected,  by  mosquito  bite,  with  a  strain 
(PT  =  pigtail)  recently  isolated  from  a  Malayan  pigtail  monkey.   The  infections 
were  benign  and  parasite  counts  did  not  exceed  50  per  cmm. 

Three  volunteers  bitten  by  mosquitoes  infected  with  P.  gender i  and  one 
volunteer  bitten  by  mosquitoes  infected  with  P.  inui  failed  to  become  infected. 

One  of  two  volunteers  bitten  by  Anopheles  freeborni  infected  with  P, 
brasilianum  became  positive  in  63  days.   This  is  the  first  known  infection 
of  man  by  a  new  world  simian  malaria. 

The  PT  strain  infected  two  of  three  volunteers  bitten  by  infected 
mosquitoes.   This  is  the  third  strain  of  P.  cynomolgi  transmitted  by  mosquito 
bite  to  man. 


Infected  salivary  glands  of  Anopheles  freebornl  injected  into  a  rhesus 
monkey  produced  an  infection  of  P.  coatneyi  which  was  positive  on  the  15th 
day.   Anopheles  quadrimaculatus ,  A.  crucians  and  A.  walker i  were  not  susceptible 
to  P.  coatneyi .   Anopheles  freeborni  was  susceptible  to  P.  f ieldi  but  Anopheles 
quadrimaculatus  was  not.   Anopheles  freeborni  and  Anopheles  quadrimaculatus  were 
susceptible  to  both  P.  gonderi  and  P.  inui. 

Rhesus  and  Mac ac a  irus  monkeys  inoculated  with  sporozoites  of  P.  vivax 
did  not  become  infected.   Rhesus  monkeys  inoculated  with  blood  stages  of 
P.  vivax  and  P.  falciparum  did  not  become  infected. 

Monkeys  receiving  CI-501  six  days  before  inoculation  with  sporozoites 
had  small  fluorescent  objects  resembling  one-day-old  tissue  parasites  in 
liver  biopsy  specimens  taken  one  to  four  days  after  inoculation.   No  evidence 
of  exoerythrocytic  parasites  was  seen  in  biopsy  specimens  taken  after  the 
fourth  day.   When  treatment  was  started  after  inoculation  with  sporozoites, 
evidence  of  marked  degeneration  was  seen  in  48  hours  and  by  the  seventh  day 
no  parasites  could  be  found. 

FAR  EAST  RESEARCH  PROJECT    Four  species  of  simian  malaria  including  one 
STUDIES  IN  MALAYA  new  to  science  (P.  coatneyi)  have  been  isolated 

from  wild-caught  specimens  of  A.  hackeri  by 
injection  of  sporozoites  into  uninfected  monkeys. 

A  wild  specimen  of  Anopheles  leucosphyrus  infected  with  P.  inui  was 
captured  in  the  act  of  biting  man.   Also  it  was  proved  that  Anopheles  bala- 
bacensis  introlatus  is  a  vector  of  monkey  malaria  and  other  studies  have 
shown  that  this  species  too  attacks  man  about  as  readily  as  it  attacks  monkeys. 
An  area  in  Cambodia  was  located  where  A.  balabacensis  balabacensis  was  common. 
The  attack  rate  on  monkeys  in  the  canopy  and  man  on  the  ground  was  nearly 
equivalent.   Infected  mosquitoes  were  found  and  identification  studies  of 
the  sporozoites  are  underway. 

Sporozoites  frequently  found  in  A.  umbrosus  and  formerly  regarded  as 
human  in  origin  are  almost  certainly  Plasmodium  traguli  of  the  mousedeer. 

Mansonia  uniformis  was  consistently  susceptible  to  experimental  infection 
with  two  strains  of  P.  cynomolgi,  but  sporozoites  did  not  regularly  appear 
in  the  salivary  glands  and  attempts  to  infect  monkeys  by  injection  of  sporo- 
zoites from  oocysts  have  failed. 

Other  susceptibility  studies  with  over  20  species  of  Malayan  Anopheles 
showed  that  Anopheles  barbirostris ,  A.  umbrosus ,  and  A.  hyrcanus  were  not  very 
susceptible  to  P^.  cynomolgi  bastianellii  while  A.  maculatus ,  A.  kochi  and  A. 
sundaicus  were  very  susceptible.   A.  balabacensis  introlatus  was  highly 
susceptible  to  ?_.    cynomolgi  but  practically  insusceptible  to  P.  c_.  bastianellii. 

About  40  inoculations  of  blood  from  aborigines  with  malaria  into  unin- 
fected monkeys  have  not  revealed  strains  that  would  grow  in  monkeys. 
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Two  new  species,  Plasmodium  coatneyi  of  Macaca  irus  and  a  tertian  para- 
site of  the  white-handed  gibbon  were  described.   The  former  is  a  tertian 
parasite  with  asexual  stages  like  P.  falciparum.   The  latter  resembles  P. 
vivax  but  does  not  cause  enlargement  of  erythrocytes.   An  additional  new 
parasite  of  a  non-simian  host,  the  Malayan  flying  lemur,  has  been  described. 

New  information  on  the  distribution  of  a  number  of  species  of  simian 
malaria  parasites  has  been  obtained  on  the  Island  of  Sulawesi,  in  the 
Philippines,  Cambodia  and  Thailand.   The  filarial  worm,  Brugia  malayi,  was 
reported  for  the  first  time  in  East  Pakistan. 

BIOCHEMICAL  STUDIES    Although  P.  berghei  is  susceptible  to  folic  acid 

antagonists  (aminopterin,  amethopterin  and  pyrimethamine) 
PABA  is  a  complete  substitute  for  folic  acid  while  folic  acid  is  only  a 
partial  substitute  for  PABA.   Moreover  deficiency  of  folic  acid  in  aminals 
supplied  with  adequate  PABA  favors  rather  than  inhibits  the  parasites.   A 
pyrimethamine  resistant  strain  of  P^.  berghei  was  found  to  have  an  increased 
need  for  PABA  and  an  increased  sensitivity  to  sulfonamide.   These  results  are 
all  consistent  with  the  hypothesis  that  the  parasite  uses  PABA  to  form  a 
substance  similar  to  but  not  identical  with  folic  acid  and  that  resistance 
to  pyrimethamine  involves  a  change  in  the  nature  of  the  folic  acid  analogue 
utilized  in  the  metabolic  system  of  the  parasite. 

Pantothenic  acid  deficiency  as  well  as  pantothenic  acid  analogues  favor 
rather  than  inhibit  P^.  berghei.   The  combination  of  deficiency  plus  antime- 
tabolite has  an  antimalarial  effect.   These  results  are  interpreted  as 
meaning  that  the  parasite  needs  pantothenic  acid  but  is  less  sensitive  to 
deficiency  than  the  host.   The  more  complete  deprivation  produced  by  the 
combined  effect  of  dietary  deficiency  and  antimetabolite  is  sufficient  to 
inhibit  the  parasite. 

The  ability  of  malarial  pigment  to  complex  with  chloroquine  was  predicted 
from  theory  and  confirmed  by  both  chemical  methods  and  bioassay.   The  failure 
of  chloroquine  to  inhibit  the  incorporation  of  labelled  amino  acids  and  the 
affinity  of  hematin  for  chloroquine  suggest  that  the  mode  of  action  of 
chloroquine  may  involve  degradation  of  hemoglobin  rather  than  a  synthetic 
process. 

The  enzyme  aldolase  was  found  in  both  male  and  female  mosquitoes  of 
three  genera.  Anopheles ,  Aedes  and  Culex.   Bephenium,  dichlorophen  and 
atabrine  reduced  glucose  uptake  by  intact  Hymenolepis  diminuta,  but  not 
by  homogenates . 

IMMUNOLOGICAL  STUDIES    Antibodies  to  P.  malar iae  appeared  between  the  15th 

and  28th  day  after  inoculation  and  persisted  until 
the  120th  day.   Antibodies  to  P.  falciparum  persisted  up  to  18  months  but 
with  a  decline  in  titer  by  the  12th  month.   Cross  reactions  between  P.  malariae 
and  P.  falciparum  occurred. 


strong  confirmation  of  the  identity  of  the  exoerythrocytic  parasites  of 
the  liver  of  monkeys  was  obtained  by  specific  staining  methods  employing 
fluorescent  antimalarial  antibody  or  fluorescent  anti-monkey  gamma-globulin. 

Observations  on  partially  (2/3)  hepatectomized  rats  indicate  that  the 
liver  is  more  important  than  the  spleen  in  immunological  resistance  to  P. 
berghei  but  that  the  spleen  is  needed  to  achieve  latency. 

SCHISTOSOMIASIS    Three  of  104  compounds  tested  against  S.  mansoni  were 

active.   Two  were  less  active  derivatives  of  Miracil  D 
and  one  was  a  confirmatory  test  of  a  compound  produced  by  Abbott.   Among 
the  inactive  compounds  were  17  enzymes,  mostly  protealytic. 

VIRUS -PARASITE    In  mice,  malaria  infection  caused  earlier,  more  constant 
COMBINATIONS      and  more  persistant  viremia  with  St.  Louis  encephalitis 

virus.   In  chicks,  malaria  had  a  similar  synergistic  effect 
on  Semliki  Forest  virus. 

VIRUS -MOSQUITO  LARVAE    Larvae  of  Aedes  aegypti  and  Anopheles  albimanus 

ASSOCIATIONS  mosquitoes  acquired  Semliki  Forest  virus  from  an 

experimentally  contaminated  aquatic  environment. 

The  resulting  infections  in  adult  mosquitoes  were  of  low  titer  and  prevalence. 

INSECT  TISSUE    Extensive  growth  of  f ibroblast-like  cells  from  the  prepupal 
CULTURES         fatbody  of  Ceratomia  catalpae  was  obtained  from  the  fourth 

to  ninth  week  of  culture.    Similar  results  were  obtained 
with  male  pupal  tissue  from  Telepolyphemus  and  Malacosoma  americana. 

INTESTINAL    Stilbazium  iodide  10  mg/kg  eliminated  Enter obius  vermicularis 
PARASITES     infection  in  children  and  Strongyloides  stercoralis  in  adults. 

It  was  moderately  effective  against  hookworm  and  Trichuris . 
Bephenium  gave  excellent  results  against  hookworm  and  dithiazanine  was 
highly  effective  against  Trichuris. 

BLUFFTON,  S.  C.    Single  doses  of  piperazine  given  at  three  month  intervals 
FIELD  STUDY        to  part  of  a  population  with  high  prevalence  of  Ascaris 

and  Trichuris  was  highly  effective  in  eliminating  Ascaris 
but  ineffective  against  Trichuris  during  the  course  of  a  year. 

CYTOCHEMICAL    The  presence  of  an  interphase  stage  in  mitosis  during  which 
STUDIES         the  chromosomes  increase  in  length  has  been  observed  for 
the  first  time  in  the  genus  Plasmodium. 
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Project  Title:  Administration,  research  planning  and  coordination 

Principal  Investigator:  G.  Robert  Coatney 

Other  Investigators:  Martin  D.  Young 

Cooperating  Units  :   None 

Man  Years  (calendar  year  1962) 
Total  3h 

Professional      Ik. 
Other  2 

Project  Description: 

This  project  furnished  certain  technical,  supervisory  and  administrative 
services  to  all  research  projects  in  the  Laboratory,  as  follows: 

a)  Over-all  planning  of  research  and  the  coordination  of  research 
activities  in  the  various  Sections  of  the  Laboratory. 

b)  Integration  of  Laboratory  research  activities  with  clinical  studies 
of  the  Clinical  Center. 

c)  Supervision  over  personnel,  maintenance,  travel,  and  correspondence. 

d)  Requisitioning  and  supervision  of  equipment  and  supplies. 

e)  Preparation  of  reports,  budget  estimates,  and  exhibits  and  other 
public  relations  materials. 

f)  Maintenance  of  reference  library,  reprint  files,  card  catalogues, 
and  specimen  collections. 

g)  Consultatory  services  to  individuals,  commercial  organizations, 
nongovernmental  organizations.  Government  agencies  including  liaison  activities 
with  other  branches  of  the  Service,  foreign  governments,  and  international 
agencies . 

h)   Reviewing,  editing,  and  revising  scientific  and  technical  reports 
and  manuscripts. 
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Progress  on  research  projects  is  reported  quarterly  and,  when  necessary, 
are  discontinued  or  revised  in  order  to  meet  current  objectives. 

During  the  past  year  there  have  been  several  changes  in  personnel  and 
the  assignment  of  personnel. 

Dr.  Martin  D.  Young,  Assistant  Chief  of  the  Laboratory  and  Head  of  the 
Section  on  Chemotherapy  since  3  April  1961  was  promoted  to  the  position  of 
Associate  Director  of  our  Institute  on  16  July  1962.  We  could  ill  afford 
to  lose  his  valuable  services,  so  far  a  suitable  replacement  has  not  been 
found . 

Dr.  Leonard  Friedman,  Biochemist,  transferred  to  the  Food  and  Drug 
Administration  on  31  March  1962  and  Dr.  George  Luttermoser,  Parasitologist, 
a  valuable  long-time  member  of  our  staff  transferred  to  Foreign  Grants  and 
Awards  Section,  OIR  on  16  July  1962.   These  vacancies  are  still  open  due 
to  our  inability  to  find  qualified  scientists  to  work  in  the  field  of 
chemotherapy . 

Dr.  Harvey  A.  Elder,  Research  Associate,  assigned  to  the  Section  on 
Clinical  Evaluation  at  the  Prison  in  Atlanta,  finished  his  two-year  tour  of 
duty  on  1  July.   He  was  replaced  by  Dr.  Joseph  S.  Lunn,  SA  Surgeon  (R)  who 
entered  on  duty  5  July  1962. 

The  cooperative  study  with  Dr.  John  Tobie,  LI  (Ser.  No.  NIAID-148) ,  on 
the  application  of  fluorescent  antibody  techniques  to  the  staining  of  human 
and  simian  plasmodia  has  been  continued.   New  immunological  and  biochemical 
studies  involving  different  species  and  strains  of  malaria  infections  to  man 
have  been  entered  into  with  Dr.  Sanford  Kuvin,  LCI  (Ser.  No.  NIAID-20-C)  and 
Dr.  Tobie  (loc.  cit.) . 

The  research  program  of  the  laboratory  has  continued  to  act  favorably 
on  the  scientific  community.   The  staff's  contributions  to  new  knowledge 
have  been  exemplary  as  explained  in  the  Individual  Project  Reports  which 
follow. 

Part  B  included  -  Yes 


Serial   No.    NlAID-130 


PHS-NIH 
Individual  Project  Report 
Calendar  Year   1962 

Part  B       Honors,   Awards,    and  Publications 

Publications   other   than  abstracts   from  this  project: 

Coatney,    G.R.    and  Getz,    M.E.      Primaquine   and   quinocide   as   curative 
agents    against   sporozoite-induced  Chesson  strain  vivax  malaria.      Bull. 
Wld.    Hlth.    Org.,    27.:290-293,    1962. 

Honors   and  Awards   relating   to   this  project: 

G.   R.   Coatney 

Visiting  Professor,  Department  of  Preventive  Medicine  and  Public 
Health,  School  of  Medicine,  Howard  University. 

Visiting  Lecturer  on  Tropical  Public  Health,  Harvard  School  of  Public 
Health. 

Visiting  Lecturer  on  chemotherapy.  Malaria  Eradication  Training  Center, 
Kingston,  Jamaica. 

Consultant  to  Chief,  Section  on  Malaria  Eradication,  Pan  American 
Sanitary  Bureau. 

Member,  Expert  Advisory  Panel  on  Malaria  of  the  World  Health  Organization. 

President,  American  Society  of  Tropical  Medicine  and  Hygiene. 

President,  Tropical  Medicine  Association  of  Washington,  D.  C. 

M.  D.  Young 

Member,  Editorial  Board,  American  Journal  of  Tropical  Medicine  and 
Hygiene. 

Invited  speaker  at  the  25th  annual  meeting  of  the  Association  of 
Southeastern  Biologists,  April  13,  in  Winston-Salem,  North  Carolina. 

Lecturer  on  Malaria  Eradication  Techniques  in  the  AID-PAHO  XIII  Senior 
Officials  Course,  Malaria  Eradication  Training  Center,  Kingston,  Jamaica. 

Presented  a  phase-contrast  research  motion  picture  film  on  the  living 
schizogonous  and  sporogonous  stages  of  human  malaria  to  the  members  of  the 
Helminthological  Society  of  Washington,  D.  C.  at  the  March  meeting. 
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Project  Title:   Experimental  chemotherapy  of  Schistosoma  mansoni. 

Principal  Investigator:  George  W.  Luttermoser 

Other  Investigators:   William  F.  Cantrell 

Cooperating  Units :   None 

Man  Years  (calendar  year  1962) 
Total  2% 

Professional       \ 
Other  2 

Project  Description: 

Objectives  :   To  discover  compounds  active  against  Schistosoma  mansoni. 

Methods  Employed:   Mice  are  infected  with  cercariae  of  S^.  mansoni  and 
treatment  is  begun  after  35  days.   Mice  are  examined  50  days  after  infection 
for  the  presence  of  dead  worms.   The  liver  and  portal  system  are  perfused  and 
the  live  or  dead  worms  counted. 

Various  enzymes  are  dissolved  in  sterile  physiological  saline  or  in 
sterile  Hanks  salt  solution  with  107o  horse  serum  and  larval  or  adult  worms 
are  incubated  in  the  solution  and  observed  for  death  and  digestive  action. 

Major  Findings :   One  hundred  and  four  compounds  were  tested  against 
S^.  mansoni  in  mice.   Of  the  3  active  compounds  two  were  analogues  of  Miracil 
D  which  proved  to  be  less  active  than  Miracil  D.   The  other  active  compound 
was  an  analogue  of  Hoechst  688  (S-1943)  developed  by  Abbott. 

Seventeen  enzymes,  mostly  proteolytic  were  tested  for  activity  against 
S^.  mansoni.   None  was  active  in  vivo  although  10  killed  and  5  digested  adult 
schistosomes  in  vitro.   Six  of  10  enzymes  killed  cercariae  in  vitro  but  when 
given  to  mice  the  day  before  and  on  the  day  of  exposure  to  cercariae  and 
for  3  to  5  days  afterward,  they  did  not  prevent  infection.   Enzymes  studied 
were  bromelin,  trypsin  I  (Difco) ,  trypsin  II (Mann) ,  diastase,  gelatinase, 
ficin,  protease,  papase,  pepsin,  peptidese,  proteinase,  pectinase,  lysozyme, 
cellulase,  amylase,  lipase  and  chymotrypsin. 
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Against  Dirofilaria  immitis  in  vivo  only  protease  at  1  mg  per  ml  and 
papase,  0 . 1  mg  per  ml,  were  lethal  to  microfilariae  in  48  hours.   Against 
the  adults  of  D.  immitis,  ficin,  papase  and  protease  digested  the  parasites 
within  8  hours.   Ficin  and  papase  given  orally  to  an  infected  dog  did  not 
reduce  the  microf ilarial  count. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute; 
Schistosomiasis  is  a  serious  disease  occurring  in  large  proportions  of  the 
population  of  many  countries  of  Africa  and  South  America.   Presently 
available  drugs  are  toxic  and  not  very  effective. 

Proposed  Course  of  the  Project:   Studies  of  this  nature  will  be  continued. 

Part  B  included  -  Yes 
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Part  B   Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 

Luttermoser,  G.  W.   Infection  of  rodents  with  Schistosoma  mansoni  by 
ingestion  of  infected  snails.   J.  Parasit.,  in  press. 

Luttermoser,  G.  W.  and  Koussa,  M.   Epidemiology  of  echinococcosis  in 
the  Middle  East.   II.  Incidence  of  hydatid  infection  in  swine  in  Lebanon 
and  its  significance.   Am.  J.  Trop .  Med.  &  Hyg.,  in  press. 
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Project  Title:   Chemotherapy  of  Plasmodium  gallinaceum  and  P.  berghei 
infections . 

Principal  Investigator:   William  F.  Cantrell 

Other  Investigator:   F.  W.  Schueler 

Cooperating  Units :   None 

Man  Years  (calendar  year  1962) 
Total  3 

Professional 
Other 
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Project  Description: 

Objectives ;   To  investigate  drug  activity  and  drug  resistance  in  the 
malarias  of  laboratory  animals. 

Methods  Employed:   Standardized  infections  of  P.  gallinaceum  in  chicks 
and  P.  berghei  in  mice  are  treated  with  known  antimalarials  with  various 
physiologically  active  substances,  or  with  previously  untested  substances 
alone.   In  studies  of  drug  resistance,  passage  lines  are  treated  repeatedly 
with  minimum  effective  doses  until  changes  in  response  are  observed.   Resis- 
tant strains  are  checked  for  cross-resistance  to  other  drugs  by  concurrent 
administration  to  groups  of  animals  infected  with  resistant  or  with  the 
unmodified  parent  strain. 

Major  Findings:   In  P.  gallinaceum  a  very  long  series  of  weekly 
passages  (60  passages)  in  chicks  treated  with  quinocide,  quinacrine  or 
SN-1796  has  not  yielded  highly  resistant  strains.   The  SN-1796  strain  is 
slightly  resistant  but  not  more  than  two-fold. 

A  strain  of  P.  berghei  obtained  on  March  21  from  Dr.  Paul  Thompson 
(Hawking  strain)  was  said  to  be  16x  resistant  to  chloroquine.   This  strain 
showed  a  strong  preference  for  large  basophilic  host  cells.   Five  passages 
without  drug  treatment  produced  a  population  which  occurred  mostly  in 
normal  host  cells.  On  May  15  this  strain  was  tested  for  resistance.   The 
lowest  dose  used  (10  mg  per  kg)  was  almost  completely  suppressive  indicating 
a  marked  loss  of  resistance.  A  series  of  passages  with  chloroquine  treatment 
was  started.   In  the  8th  weekly  passage  the  parasites  resisted  5  mg 
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per  kg  but  not  10  mg.   In  the  23rd  passage  the  parasites  resisted  10  mg  per 
kg  given  in  6  daily  doses  beginning  on  the  day  of  inoculation.   In  the  25th 
passage  resistance  to  40  mg  per  kg  was  observed.   This  represents  at  least 
a  20-fold  resistance  to  chloroquine  and  the  dose  is  near  the  maximum  tolerated 
dose  of  the  mouse.   This  strain  is  less  virulent  than  the  normal  strain  and 
counts  above  207o  are  rarely  seen.   The  highest  counts  occur  about  the  8th  day 
when  large  basophilic  cells  became  numerous.   The  chloroquine  resistant  strain 
is  also  resistant  to  quinacrine  (Atabrine)  but  not  resistant  to  quinine. 

The  failure  of  chloroquine  and  other  drugs  to  inhibit  protein  synthesis 
suggests  that  the  site  of  drug  action  may  be  a  degradative  rather  than  a 
synthetic  process.   A  highly  characteristic  process  of  malaria  parasites 
is  the  digestion  of  hemoglobin  and  the  production  of  malarial  pigment  or 
hematin  as  an  end-product.   Consideration  of  chemical  structure  indicates 
the  probability  of  chemical  affinity  between  basic  drugs  such  as  chloroquine 
and  hematin  which  is  acidic.   As  predicted  it  proved  possible  to  prepare  a 
conqjlex  of  chloroquine  and  hematin.   The  complex  was  tested  for  antimalarial 
activity  and  found  to  be  only  two-thirds  as  active  as  its  chloroquine  content. 

It  is  proposed  that  the  action  of  chloroquine  may  depend  on  this  affinity 
for  hematin  which  results  in  an  interference  with  hemoglobin  digestion  and 
thus  deprives  the  parasites  of  substances  which  they  require. 

Two  new  active  quinolines  were  found  among  compounds  submitted  by  the 
Mead  Johnson  Company.   They  are  MJ-4660  and  MJ-5145.   They  are  not  highly 
active  compared  with  currently  used  quinoline  antimalarials. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute: 
The  use  of  experimental  malarias  as  models  for  the  study  of  drug  resistance 
and  cross -resistance  may  reveal  facts  which  are  applicable  to  the  increas- 
ingly serious  problem  of  drug  resistance  in  human  malaria. 

Theories  about  the  mode  of  action  of  chloroquine  may  lead  to  develop- 
ment of  more  effective  drugs. 

Proposed  Course  of  the  Program:   Studies  along  these  lines  will  be 
continued. 

Part  B  included  -  No 
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Project  Title:  Partial  Hepatectomy  and  Plasmodium  berghei  in  rats. 

Principal  Investigator:  William  F.  Cantrell 

Other  Investigator:  Glen  W.  Moss,  Division  of  Research  Grants,  NIH 

Cooperating  Units:  DRG,  NIH 

Man  Years  (calendar  year  1962) 
Total  1% 

Professional       \ 
Other  1 

Project  Description: 

Objectives :   To  understand  the  role  of  the  liver  in  resistance  to 
malaria  and  to  compare  the  functions  of  the  liver  and  spleen. 

Methods  Employed:  Female  Osborne-Mendal  rats  were  partially  hepatec- 
tomized,  splenectomized  or  both.   On  the  next  day  100  to  400  million  para- 
sitized red  cells  were  injected  intravenously  into  these  rats  and  intact 
controls.   Blood  films  were  made  daily  and  the  number  of  parasitized  cells 
among  1000  red  cells  determined.   The  parasitemia  curves  were  studied  by 
graphical  and  statistical  methods. 

Major  Findings :   Partial  hepatectomy  caused  a  striking  enhancement  of 
parasitemia  on  the  second  to  sixth  day  after  inoculation.   Splenectomy  alone 
had  a  similar  but  much  less  severe  effect  on  the  early  course  of  the  infection. 
The  combined  operation  caused  a  very  severe  intensification  of  the  infection 
during  the  first  week.   The  long-term  survival  rate  was  best  in  the  intact 
rats  but  deaths  occurred  earlier  in  the  intact  rats  than  in  the  splenectomized 
rats  and  were  more  often  accompanied  by  very  high  parasitemia.   The  survivors 
in  both  intact  and  hepatectomized  groups  were  able  to  achieve  a  state  of 
latency  in  which  zero  counts  were  common  but  the  splenectomized  rats  were 
unable  to  achieve  latency  and  parasites  persisted  at  easily  detectable  levels 
until  death. 

It  appears  that  the  liver  is  more  important  than  the  spleen  in  immuno- 
logical resistance  to  P^.  berghei  but  that  the  spleen  is  required  to  achieve 
latency . 
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Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute: 
Although  numerous  studies  of  the  effects  of  splenectomy  on  malaria  have  been 
published  the  relative  importance  of  the  liver  has  been  the  subject  of 
speculation  and  inference.   The  present  studies  offer  direct  evidence  of  the 
importance  of  that  organ  in  host  defenses. 

Proposed  Course  of  the  Project:   This  project  is  finished;  the  results 
are  being  prepared  for  publication. 

Part  B  included  -  No 
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Project  Title:   Protein  synthesis  of  Plasmodium  berghei  and  Plasmodium 
gallinaceum  in  vitro  and  the  binding  of  chloroquine. 

Principal  Investigator:   Leonard  Friedman 

Other  Investigators:   None 

Cooperating  Units :   None 

Man  Years  (calendar  year  1962) 
Total  3/4 

Professional      1/4 
Other  1/2 

Project  Description: 

Objectives :   To  determine  the  relationship  between  protein  synthesis 
and  the  action  of  antimalarial  drugs.   To  study  the  relationship  between  the 
binding  of  chloroquine  on  its  antimalarial  action. 

Methods  Employed:   C-*-^  amino  acids  and  C^  acetate  were  added  to  suspen- 
sions of  parasitized  erythrocytes  and  protein  was  obtained  from  separated 
parasites  and  assayed  for  radioactivity. 

Parasitized  and  non-parasitized  chickens  were  treated  with  10  mg  per 
kg  of  chloroquine.   After  24  hours  blood  was  obtained  and  analyzed  spectro- 
f luorometrically  for  chloroquine. 

Major  Findings  :  Radioactive  protein  was  obtained  from  parasites 
incubated  with  radioactive  phenylalanine  or  with  radioactive  acetate.   The 
incorporation  of  these  substances  was  not  influenced  by  chloroquine  in  con- 
centrations likely  to  occur  in  the  course  of  therapy.   Glucose  and  fructose 
were  the  best  energy  sources  for  protein  synthesis.   Maltose  and  galactose 
were  poor  substitutes  while  glycerol,  pyruvate  and  lactose  were  inactive. 
High  concentrations  of  pyruvate  or  glucose  were  inhibitory.   Dinitrophenol 
and  sodium  azide  were  very  weak  inhibitors. 
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Although  unparasitized  chicken  erythrocytes  incorporate  amino  acids, 
protein  from  parasitized  chick  cells  was  considerably  more  radioactive. 
Only  a  very  high  concentration  of  chloroquine,  20  mg  per  ml,  was  inhibitary. 

Blood  from  parasitized  chickens  given  chloroquine  contained  3  times  as 
much  chloroquine  as  blood  from  non-parasitized  chickens.   This  result  is  in 
contrast  to  the  finding  when  chloroquine  was  added  in  vitro,  i.e.,  only 
the  normally  growing  parasites  concentrate  chloroquine. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute: 
These  studies  represent  an  attempt  to  understand  the  action  of  antimalarial 
drugs  at  the  enzymatic  level.   They  tend  to  eliminate  the  possibility  that 
protein  synthesis  is  the  sensitive  point  in  the  mode  of  action  of  chloroquine, 
pyrimethamine,  quinacrine,  primaquine  and  quinine.   Their  main  significance 
is  in  directing  attention  to  other  possibilities. 

Proposed  Course  of  the  Project:  Further  studies  depend  upon  recruitment 
of  a  biochemist  qualified  to  continue  these  studies. 

Part  B  included  -  No 
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Serial  No.  NIAID-131-D 

1.  Parasite  Chemotherapy 

2.  Chemotherapy 

3.  Bethesda,    Maryland 


PHS-NIH 
Individual  Project   Report 
Calendar  Year   1962 


Part  A 


Project  Title:   Evaluation  of  antimalarial  combinations 

Principal  Investigator:   Richard  L.  Jacobs 

Other  Investigators:  William  F.  Cantrell,  David  W.  Ailing 

Cooperating  Units:   NIAID  (Biometry) 

Man  Years  (calendar  year  1962) 
Total  2/3 

Professional      1/3 
Other  1/3 

Project  Description: 

Objectives  :   To  compare  the  effectiveness  of  four  commonly  used  anti- 
malarial drugs,  administered  singly  and  in  combination,  in  suppressing 
parasitemia  in  mice  infected  with  P.  berghei. 

Methods  Employed:   Young  female  General  Purpose  mice  (av.  21-23  gm/each) 
were  infected  intravenously  with  approximately  one  million  parasitized  RBC's 
(P.  berghei  -  NYU-2  strain)  in  0.2  ml  inoculum.   Drugs  were  administered 
orally  in  five  consecutive  daily  doses,  beginning  on  the  day  of  infection. 
Smears  were  made  on  day-6  of  infection  for  evaluation  of  the  effect  of 
various  treatments.   Each  test  group  contained  15  animals.   The  effect  of 
suppressive  levels  of  chloroquine,  amodiaquin,  primaquine  and  pyrimethamine 
was  determined  for  single  drug  treatment  and  all  combinations  of  two  of  these 
drugs.   Chloroquine,  amodiaquine  and  primaquine  were  administered  at  41.7  |ig/ 
day  (base  equivalent),  pyrimethamine  at  11.0  |j,g.   When  combined,  the  two 
drugs  were  given  at  one-half  these  levels  for  each. 

Major  Findings :   When  administered  singly,  chloroquine,  amodiaquine  and 
primaquine  were  approximately  equal  in  their  suppressive  effect,  41.7  ^ig 
(base)  resulting  in  60  to  707c  suppression  of  mean  parasitemia  when  compared 
to  control  animals.   Pyrimethamine  at  11.0  p,g/dose  produced  a  mean  suppres- 
sion of  51%.   Combinations  of  two  of  these  drugs  showed  no  evidence  of 
increased  suppressive  activity  under  the  conditions  of  these  tests.   Chloro- 
quine and  amodiaquine  produced  an  additive  effect,  the  combination  suppressing 
mean  parasitemia  to  the  same  degree  as  either  drug  given  singly  at  the  same 
dose  level.   Other  combinations  of  these  drugs  were  slightly  but  consistently 
less  effective  than  single-drug  treatment  in  suppressing  blood-induced  P_. 
berghei  infection  in  mice. 
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Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute: 
These  results  indicate  that  a  combination  of  two  antimalarial  drugs  (chloro- 
quine,  amodiaquine,  primaquine  and  pyrimethamine)  is  no  more  effective,  and 
often  less  effective,  than  single  drug  treatment  in  suppressing  parasitemia 
under  the  conditions  of  these  tests.   No  evidence  of  potentiation  in  action 
of  combinations  was  observed.   This  finding  relates  only  to  suppressive  action 
on  erythrocytic  forms  of  P.  berghei,  and  does  not  imply  that  favorable  results 
may  not  be  obtained  under  other  circumstances,  such  as  the  use  of  combinations 
of  antimalarials  to  prevent  relapse  in  vivax  malaria. 

Proposed  Course  of  the  Project:   This  project  will  be  terminated  after 
investigating  the  effect  of  combinations  of  three  drugs. 

Part  B  included  -  No 
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1.  Parasite  Chemotherapy 

2.  Chemotherapy 

3.  Bethesda,  Maryland 


PHS-NIH 
Individual  Project  Report 
Calendar  Year  1962 


Part  A 


Project  Title:  Effect  of  host  nutrition  on  the  course  and  chemotherapy 
of  experimental  malaria  infection. 

Principal  Investigator:   Richard  L.  Jacobs 

Other  Investigators:   None 

Cooperating  Units :   None 

Man  Years  (calendar  year  1962) 
Total  1  1/3 

Professional        2/3 
Other  2/3 

Project  Description: 

Objectives  :   To  determine  the  effect  of  the  nutritional  status  of  the 
host  on  the  course  and  chemotherapy  experimental  malarial  infection.   To 
study  key  host-parasite  metabolic  relationships  that  might  lead  to  more 
effective  methods  of  chemotherapy  and  possibly  give  some  insight  into  the 
mode  of  action  of  antimalarial  drugs  and  the  development  of  drug  resistance. 

Methods  Emp loyed :  Altered  nutritional  status  in  mice  is  produced 
either  by  feeding  purified  diets  or  by  the  administration  of  antimetabolites. 
To  produce  vitamin-deficient  states  by  dietary  omission,  weanling  (av.  9  to 
11  gms.)  female  mice  are  maintained  in  wire  bottom  cages  for  four  to  eight 
weeks  prior  to  infecting.   Feed  is  given  fresh  daily  in  ointment- jar  feed 
cups.   Animals  are  weighed  three  times  each  week  for  comparison  of  growth 
rates.   Control  animals  receive  an  identical  diet  except  for  the  factor (s) 
under  study.   The  relative  degree  of  deficiency  is  indicated  by  rate  of 
growth  and  by  typical  deficiency  symptoms.   In  tests  employing  antimetabolites, 
the  analog  is  administered  either  prior  to,  or  at  the  time  of,  infection. 
Antimalarial  drugs  are  given  orally  at  partially  suppressive  levels  in  five 
consecutive  daily  doses  beginning  on  the  day  of  infection.   The  degree  of 
inhibition  of  peak  parasitemia  by  an  antimalarial  is  compared  in  normal  and 
nutritionally  altered  groups.   Also,  the  effect  of  the  deficiency  on  the 
development  of  parasitemia  without  suppressive  antimalarial  drug  treatment  is 
determined.   Following  the  variable  dietary  depletion  period,  infection  is 
accomplished  by  intravenous  injection  of  one  million  parasitized  red  blood 
cells  (P.  berghei,  NYU-2  strain)  per  mouse.   Blood  smears  are  taken  on  day-4 
and  day-6  for  evaluating  the  course  of  parasitemia,  the  latter  representing 
peak  parasitemia. 


Serial  No,  NIAID-131-E 


Major  Findings :   The  parasite  has  been  shown  to  develop  very  slowly, 
if  at  all,  in  mice  maintained  on  a  diet  deficient  in  ^.-aminobenzoic  acid 
(PABA)  and  folic  acid.   PABA  appears  to  be  the  critical  factor  for  the 
development  of  the  parasite.   On  a  diet  deficient  in  folic  acid  containing 
added  PABA  (200  mg/kg) ,  mice  develop  a  higher  peak  parasitemia  than  folic 
supplemented  mice  fed  a  PABA  deficient  diet.   However,  folic  acid  partially 
replaces  PABA  when  administered  to  infected  mice  as  indicated  by  an  increased 
average  parasitemia.   This  may  be  explained  by  the  PABA  portion  of  folic 
acid  being  rendered  available  to  the  ,parasite  as  a  product  of  the  degradation 
of  the  folic  molecule. 

Folinic  acid  is  no  more  effective  in  replacing  PABA  than  folic  acid, 
as  shown  by  the  promotion  of  parasitemia  in  PABA-def icient  animals.   This 
fact  indicated  that  the  metabolic  inhibition  of  the  parasite  involves  a 
deficiency  of  PABA  rather  than  a  block  in  the  conversion  of  folic  into 
folinic  acid. 

PABA  has  been  shown  to  inhibit  the  antimalarial  action  of  sulfanilamide 
drugs,  but  not  that  of  quinine  which  probably  has  a  different  mode  of  action. 
The  action  of  pyrimethamine  is  also  believed  to  be  related  to  inhibition  of 
metabolic  steps  involving  PABA,  folic  and  folinic  acids.   Tests  indicate 
that  a  pyrimethamine-resistant  strain  of  P.  berghei  is  more  sensitive  to 
PABA-def iciency  than  the  immodified  strain. 

Mice  reared  on  a  folic  acid  deficient  diet  with  added  PABA  (200  mg/kg) 
tend  to  develop  a  higher  degree  of  parasitemia  than  animals  supplemented 
with  both  folic  and  PABA.   This  may  be  the  result  of  an  indirect  effect 
of  folic  deficiency  on  the  immune  mechanism  that  permits  the  parasite  to 
develop  more  freely  in  the  folic  deficient  animal.   With  adequate  sources 
of  PABA,  folic  acid  is  known  to  be  synthisized  by  intestinal  microorganisms. 
Folic  acid  is  probably  required  by  P^.  berghei  since  folic  analogs  (aminopterin, 
amethopterin)  suppresses  development  of  the  parasite  in  infected  mice.   The 
following  compounds  have  been  ineffective  in  reversing  the  inhibitory  action 
of  PABA  deficiency  on  the  parasite:   p-hydroxybenzoic  acid,  benzoic  acid, 
acetyl-salicyclic  acid  and  methionine.   In  mice  reared  on  a  PABA-def icient 
diet,  at  least  1.0  mg  PABA/mouse  is  required  at  the  time  of  infection  to 
support  normal  development  of  the  parasite.   Lower  doses  (orally)  are 
partially  effective  in  promoting  parasitemia.   These  findings  indicate  the 
critical  requirement  of  PABA  by  P.  berghei,  but  the  exact  metabolic  pathway 
involved  is  not  clear. 

The  effect  of  pantothenic  acid  deficiency  and  analogs  of  pantothenate 
on  the  course  of  experimental  blood-induced  P.  berghei  infections  in  mice 
differs  from  results  obtained  by  other  workers  on  avian  malaria.   Panto- 
thenate deficiency  in  mice,  produced  by  feeding  a  deficient  diet  or  by  the 
administration  of  an  analog  of  pantothenate  (pantoyltaurine) ,  has  resulted 
in  an  increased  peak  parasitemia  in  mice.   The  opposite  effect  has  been 
shown  by  others  in  chicks  infected  with  P.  gallinaceum.   Chicks  fed  a  panto- 
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thenate-deficient  diet,  or  given  various  analgos  of  pantothenate  have  been 
shown  to  develop  a  lower  degree  of  parasitemia  than  controls.   Also,  it  has 
been  shown  that  pantothenate  prolongs  the  survival  time  of  P.  lophurae  in 
vitro.   It  has  been  postulated  that  pantothenate  is  required,  preformed,  by 
these  avian  parasites  and  various  analogs  of  pantothenate  have  antimalarial 
activity  in  chicks. 

To  investigate  this  species  difference  in  requirement  for  pantothenate, 
an  analog  of  pantothenate  was  tested  in  mice  infected  with  P.  berghei.   The 
analog,  SN-14,622,  is  reported  to  have  a  quinine  index  of  10  against  P. 
gallinaceum  (Wiselogle,  A  Survey  of  Antimalarial  Drugs,  1941-1945,  Vol.  I., 
p.  174).   SN-14,622  favored  the  course  of  parasitemia  in  mice  fed  a  complete 
diet  and  suppressed  peak  parasitemia  in  animals  reared  on  a  pantothenate- 
deficient  diet. 

These  results  indicate  that  the  pantothenate-deficient  mouse,  exhibiting 
typical  symptoms  of  the  deficiency  (reduced  growth  rate,  dermatitis,  etc.) 
may  provide  a  medium  that  is  adequate  in  available  pantothenate  for  the 
parasite.   The  increased  parasitemia  seen  in  pantothenate-deficient  mice  may 
thus  be  a  reflection  of  an  altered  physiologic  response  in  the  defense 
mechanism  of  the  host  due  to  suboptimal  pantothenate  while  at  the  same  time 
the  parasite  has  sufficient  pantotheante  for  growth.   This  possibility  is 
supported  by  the  fact  that  the  pantothenate  analog  (SN-14,622)  more  effec- 
tively inhibits  parasitemia  in  the  pantothenate-deficient  mouse.   Also,  it 
seems  probable  that  pantothenate  is  a  required  metabolite  for  P.  berghei  for 
optimal  development  in  the  mouse. 

Since  the  metabolism  of  inositol  is  related  to  that  of  pantothenate  and 
PABA,  the  effect  of  inositol-def iciency  on  the  course  of  P.  berghei  infection 
in  mice  was  investigated. 

Mice  reared  on  a  semi-purified  diet  (28  days)  exhibited  a  higher  peak 
parasitemia  than  controls  receiving  an  identical  diet  except  for  added 
inositol  (PCO.Ol).   Peak  parasitemia  was  unaffected,  however,  when  inositol 
was  administered  by  injection  to  animals  reared  on  an  inositol-def icient 
diet. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute: 
A  clarification  of  important  metabolic  relationships  between  the  parasite 
and  its  host  would  be  useful  in  designing  more  effective  means  of  parasite 
control.  Knowledge  concerning  the  specific  parasite  dependence  upon  the 
host  for  critical  metabolic  factors  should  be  useful  in  gaining  a  better 
understanding  of  the  mode  of  action  of  antimalarial  drugs,  mechanisms 
involved  in  the  development  of  drug  resistance,  and  possibly  in  the 
development  of  more  effective  drugs. 
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Proposed  Course  of   the  Project:      The  project  will  be  continued  along 
the  general   lines   as  outlined,   but  with  emphasis  on  clarifying   the  role 
of   those  factors   that  produce   the  more  striking  effects   in  the  host-parasite 
relationship . 

Part  B   included  -  No 
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1.  Parasite  Chemotherapy 

2.  Chemotherapy 

3.  Bethesda,  Maryland 


PHS-NIH 
Individual  Project  Report 
Calendar  Year   1962 


Part  A 


Project  Title:  Studies  in  human  malaria 
Principle  Investigator:  Martin  D.  Young 
Other  Investigators :  Peter  Contacos 


Cooperating  Units 


University  of  Texas  Medical  School,  Galveston, 
Texas  and  the  National  Naval  Medical  Center, 
Bethesda,  Maryland 


Man  Years  (calendar  year  1962) 
Total  \ 

Professional      \ 
Other 


\ 


Project  Description: 

Objectives  :   To  study  the  development,  characteristics,  and  inheritance 
of  resistance  to  drugs  by  malaria  parasites.   To  determine  the  sporontocidal 
activity  of  antimalarial  drugs  and  how  developed  resistances  influence  trans- 
mission by  mosquito  vectors. 

Methods  Emp loyed :  Malaria  infection  is  studied  in  the  original  patients 
in  whom  drug  resistance  was  detected  and  in  volunteers  in  whom  the  infection 
is  induced  by  the  injection  of  parasitized  blood  or  by  the  bites  of  infected 
mosquitoes.    The  patent  infections  are  challenged  by  drugs.   Measurements 
are  made  of  the  response  to  various  drugs.   Mosquitoes  are  allowed  to  bite 
the  malarious  patients  before  and  at  intervals  after  drug  administration. 
The  resistant  infections  in  the  mosquitoes  are  correlated  with  the  presence 
or  absence  of  drug  resistance  in  the  human  host.   The  plasma  level  of  certain 
of  the  drugs  is  determined  and  tests  are  made  for  the  presence  of  the  drug 
in  the  urine. 

Major  Findings :   A  Brazilian  strain  of  Plasmodium  falciparum  in  two 
patients  was  not  eradicated  by  several  normal  regimens  (1.5  gm)  of  chloro- 
quine.   One  patient  was  cured  by  a  very  large  regimen  (3.1  gm)  of  chloro- 
quine  and  the  second  patient  was  cured  by  a  ten  day  course  of  quinine 
totalling  10  gm. 
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A  strain  of  Plasmoditjin  falciparum,  apparently  originating  in  Thailand, 
was  studied  in  seven  patients  for  its  response  to  various  drugs.   The  para- 
sites showed  a  poor  or  no  response  to  the  usual  therapeutic  doses  of  the 
following  drugs:  chloroquine,  amopyroquine,  pyrimethamine,  proguanil,  and 
a  new  hydroxynaphthalene  derivative.   The  parasites  responded  rapidly  to 
mepacrine  but  relapsed.   Weekly  suppressive  doses  of  chloroquine  failed  to 
prevent  the  mosquito  transmission  to  and  the  occurrence  of  the  infections 
in  the  recipients.   Pyrimethamine  failed  to  exert  sporontocidal  effect. 
Pyrimethamine  combined  with  either  chloroquine  or  amodiaquine  demonstrated 
no  advantage  over  these  drugs  singly.   The  infections  were  cured  by  regimens 
of  8  gm  or  more  of  quinine  and  appeared  to  be  very  sensitive  to  even  small 
amounts  of  this  drug. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute: 
Drugs  are  widely  used  in  malaria  eradication  programs  throuthout  the  world. 
The  4-aminoquinoline  drugs  are  the  most  important  ones  for  suppressive  and 
therapeutic  use.   The  first  documented  parasites  resistant  to  this  group 
of  drugs  was  reported  last  year  from  Colombia,  South  America.   The  findings 
of  two  more  resistant  strains  from  widely  separated  areas  of  the  world  indi- 
cates that  resistance  may  become  of  increasing  importance.   If  resistance 
to  these  drugs  is  shown  to  be  widespread,  this  would  be  of  major  significance. 

Proposed  Course  of  the  Project:   To  determine  more  fully  the  nature  and 
extent  of  the  resistance  of  malaria  parasites  to  the  synthetic  antimalarial 
drugs. 

Part  B  included  -  Yes 
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Individual  Project  Report 
Calendar  Year  1962 

Part  B    Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 

Young,  M.  D.   Schizogonic  forms  of  Plasmoditim  falciparum  in  the 
peripheral  blood.   Tr.  First  Int.  Conf .  Protozoologists,  in  press. 

Box,  E.  D.,  Box,  Q.  T.,  and  Young,  M.  D.  Chloroquine  resistant 
Plasmodium  falciparum  from  Brazil.   Am.  J.  Trop .  Med.  6e  Hyg.,  in  press. 

Young,  M.  D.,  Gontacos,  P.  G.,  Stitcher,  J.E.,  and  Millar,  J.  W. 
Drug  resistance  in  Plasmodium  falciparum  from  Thailand.   Am.  J.  Trop.  Med. 
6e  Hyg. ,  in  press. 
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1.  Parasite  Chemotherapy 

2.  Epidemiology 

3.  Columbia,  South  Carolina 


PHS-NIH 
Individual  Project  Report 
Calendar  Year  1962 


Part  A 


Project  Title:  Chemotherapy  and  Drug-Resistant  Strains  of 
Human  Malaria 

Principal  Investigator:  Geoffrey  M.  Jeffery 

Other  Investigators:  William  E.  Collins  and  Jimmie  C.  Skinner 

Cooperating  Units:  South  Carolina  State  Hospital 

Man  Years  (calendar  year  1962) : 
Total:        1  3/4 
Professional:    3/4 
Other  J        1 

Project  Description: 

Objectives :  To  study  the  activity  of  drugs  on  normal  and  drug  resistant 
strains  of  human  malaria  at  all  stages  of  the  infection.  To  study  the 
development,  characteristics  and  inheritance  of  resistance  to  drugs  by  the 
parasites.  To  determine  the  sporontocidal  activity  of  antimalarial  drugs  in 
resistant  and  non-resistant  strains  and  the  influence  of  developed  resistance 
in  these  strains  on  their  mosquito  transmission.  To  study  the  influence  of 
antimalarial  drug  therapy  at  varied  times  during  the  course  of  infection  on 
the  development,  persistence,  and  titer  of  specific  antibody. 

Methods  Employed:  Various  strains  of  malaria  are  induced  in  neuro- 
syphilitic  patients  under  normal  and  experimental  conditions.  Test  drugs  are 
given  either  prior  to  inoculation  to  determine  prophylactic  activity  or  during 
the  patent  infection  to  determine  suppressive  or  curative  activity.  When 
parasite  resistance  to  the  drug  occurs  measurements  are  made  of  its  charac- 
teristics.  Mosquitoes  are  allowed  to  bite  patients  before  and  at  regular 
intervals  after  drug  administration  to  determine  sporontocidal  effect.  The 
resulting  infections  in  the  mosquitoes  are  correlated  with  the  presence  or 
absence  of  drug  resistance  of  the  malaria  infection.   Efficacy  of  certain 
drugs  at  varying  stages  of  the  malaria  infection  in  man  is  correlated  with 
the  presence  and  titer  of  antibody  at  the  time  of  treatment  using  fluorescent 
antibody  methods.   Mosquitoes  previously  infected  with  malaria  are  subse- 
quently given  blood  meals  containing  antimalarial  drugs  to  determine  possible 
effect  in  the  developing  mosquito  infection. 
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Major  Findings;  Continued  studies  on  the  Colombia  (chloroquine  resis- 
tant) strain  of  Plasmodium  falciparum  reaffirmed  its  resistance  to  the 
4-aminoquinolines  and  its  normal  susceptibility  to  other  antimalarials.  The 
infections  were  normally  infective  to  mosquitoes  for  extended  periods  after 
treatment  with  chloroquine. 

Studies  on  a  Thailand  strain  of  P.  falciparum,  reported  as  resistant  to 
several  antimalarials,  have  confirmed  this  resistance  to  chloroquine,  amodia- 
quine,  pyrimethamine,  and  chlorguanide.   Normally  prophylactic  doses  of  pyri- 
methamine do  not  prevent  the  infection.  Administration  of  primaquine  during 
patent  gametocytemia  resulted  in  the  elimination  of  gametocyte  infectivity  as 
rapidly  as  normal,  although  the  gametocytes  appeared  to  persist  for  an  extended 
period  in  the  peripheral  blood,  indicating  that  the  drug  may  be  normally 
sporontocidal,  but  with  a  suggestion  of  resistance  in  the  longer  persistence 
of  gametocytes.  Sporontocidal  effect  of  other  drugs  to  which  the  strain  is 
resistant  appears  to  be  correspondingly  reduced.  The  strain  appears  to  be  at 
least  normally  susceptible  to  quinine,  with  a  suggestion  of  an  increased  effect. 

It  appears  that  the  effect  of  drugs  to  which  parasites  are  resistant  may 
be  enhanced  by  the  presence  of  immunity  in  the  patient,  as  evidenced  by  the 
increase  of  specific  antibody  levels. 

Preliminary  studies  with  P.  falciparum  infected  mosquitoes  given  during 
incubation  secondary  blood  meals  containing  chloroquine,  primaquine,  pyri- 
methamine and  Ectoral  indicate  that  these  drugs  administered  in  this  way  had 
little  or  no  deleterious  effect  on  the  parasites  in  the  mosquito. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute ; 
Antimalarial  drugs  are  playing  an  increasingly  important  role  in  malaria 
eradication  programs  throughout  the  world.  The  recent  emergence  of  naturally 
occurring  malarial  strains  with  proven  resistance  to  the  4-aminoquinolines, 
presumed  to  be  the  most  reliable  of  the  antimalarial  armamentarium,  as  well 
as  to  the  biguanides  and  diamino-pyrimidines,  presents  a  problem  of  major 
proportions.  While  in  many  areas  these  drugs  appear  to  be  still  normally 
effective  there  is  a  continuing  threat  that  this  resistance  may  become  more 
widespread.  Combatting  this  danger  or  adapting  to  it  depends  on  a  thorough 
understanding  of  the  interactions  of  host,  parasites,  and  drugs,  and  of  the 
actual  epidemiological  significance  of  the  drug  resistance.  Studies  on  the 
resistant  infections  in  "normal"  carriers,  i.e.,  those  who  carry  the  infection 
for  extended  periods,  make  possible  the  feeding  of  mosquitoes  for  extended 
periods,  before  and  after  use  of  drugs,  the  use  of  drugs  in  patients  at  all 
stages  of  infection  and  conditions  of  immunity,  and  otherwise  approximate 
epidemiological  situations  which  might  be  encountered  in  chemotherapeutic 
programs. 
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Proposed  Course  of  the  Project:  To  determine  more  fully  the  nature  and 
extent  of  the  resistance  of  malaria  parasites  to  the  synthetic  antimalarial 
drugs,  using  strains  already  known  to  be  resistant  as  well  as  exploration  of 
new  strains  reported  as  drug-resistant.  To  determine  sporontocidal  effect  of 
drugs,  new  and  old,  against  resistant  and  non-resistant  strains.  To  evaluate 
new  drugs  and  combinations  of  drugs  against  malaria  strains  now  in  use.  To 
further  investigate  the  effect  of  secondary  blood  meals  containing  anti- 
malarial drugs  on  the  infection  in  the  mosquito,  both  as  a  method  for  esti- 
mation of  drug  effect  or  resistance  and  as  a  possible  means  of  control. 


Part  B  included  -  Yes 
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Individual  Project  Report 

Calendar  Year  1962 

Part  B   Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 

Young,  M.  D.  Failure  of  chloroquine  and  amodiaquine  to  suppress  Plas- 
modium falciparum.  Trans.  Roy.  Soc.  Trop.  Med.  and  Hyg.   56:252-256.   1962. 

Young,  M.  D.  Chemotherapeutic  agents  arei  malaria  eradication.  Proceed- 
ings of  Sixth  International  Congresses  on  Trop.  Med.  and  Mai.   (in  Press) 

Honors  and  Awards  relating  to  this  project: 

Geoffrey  M.  Jeffery 

Continues  as  secretary-treasurer  of  the  American  Society  of  Tropical 
Medicine  and  Hygiene. 

Continues  as  member  of  the  Council  of  the  South  Carolina  Academy  of 
Science. 
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1.  Parasite  Chemotherapy 

2.  Epidemiology 

3.  Columbia,   South  Carolina 

PHS-NIH 
Individual  Project  Report 
Calendar  Year  1962 

Part  A 

Project  Title:  Biology  of  Human  Malaria 

Principal  Investigator:  William  E.  Collins 

Other  Investigators:  Geoffrey  M.  Jeffery  and  Jimrnie  C.  Skinner 

Cooperating  Units:   South  Carolina  State  Hospital 

Man  Years  (calendar  year  1962)  : 
Total:        2 
Professional:  1 
Other  X        1 

Project  Description: 

Objectives :  To  add  to  the  biological  knowledge  of  malaria  by  observa- 
tions and  experiments  on  induced  human  malaria.  To  Characterize  strains  of 
malaria  from  various  parts  of  the  world  in  regard  to  their  parasitological 
and  clinical  patterns,  their  comparative  infectivity  to  various  strains  and 
species  of  anopheline  mosquitoes,  and  their  immunological  interrelationships. 
To  determine  the  development  and  long-term  persistence  of  specific  antibody 
in  malaria  infected  patients.  To  determine  if  the  development  of  resistance 
to  insecticides  by  mosquitoes  alters  their  ability  to  transmit  malaria.  To 
serve  as  probably  the  only  source  in  the  nation  for  established  strains  of 
human  malaria  for  use  for  therapy  of  neurosyphilis,  nephrosis.  Parkinsonism, 
and  for  experimental  malaria  studies. 

Methods  Employed:  Malaria  is  induced  in  neurosyphilitic  patients  under 
normal  and  experimental  conditions.  Parasite  densities  are  followed  closely 
throughout  the  usually  uninterrupted  and  normal  period  of  infection  and 
correlated  with  the  clinical  disease.   Mosquito  samples  are  fed  on  the 
patients  carrying  various  malaria  strains  during  selected  periods  to  determine 
relative  infectivity  at  various  stages  of  the  infection  and  comparative  sus- 
ceptibility of  several  mosquito  strains  and  species.  Parasitized  blood  is 
drawn  from  patients,  prepared  and  diluted  by  various  methods,  and  fed  to 
mosquitoes  through  membranes  after  specific  periods  of  time  to  determine  in- 
fectivity to  mosquitoes.   Serum  samples  are  derived  from  patients  prior  to 
infection  and  at  regular  intervals  thereafter  to  determine  by  fluorescent 
antibody  methods  the  rate  of  specific  antibody  production  and  the  persistence 
and  titer  of  antibody  during  the  months  and  years  following  termination  of 
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the  malaria  infection.   Similar  samples  from  patients  who  had  experienced 
known  malaria  strains  up  to  25  years  previously  are  similarly  tested  for 
antibody  persistence  and  titer.   Malaria  parasites  are  stored  frozen  for 
extended  periods  of  time  with  varying  diluents  and  additives  to  determine 
the  most  efficient  methods  of  viable  preservation. 

Major  Findings  I  Comparative  susceptibility  of  three  anopheline  species 
(Anopheles  quadrimaculatus ,  A.  freeborni,  and  A.  albimanus  from  El  Salvador) 
to  three  strains  of  Plasmodium  falciparum  from  widely  separated  geographic 
locations  (Thailand,  Southern  United  States,  and  Colombia,  South  America)  was 
determined.   All  infected  A.  quadrimaculatus  and  A.  freeborni,  with  the  latter 
being  a  superior  vector.  The  A.  albimanus  strain  was  almost  completely 
refractory  to  the  Thailand  strain,  and  inferior  to  the  others  for  the  other 
two  falciparum  strains.  Serial  mosquito  feedings  on  the  Colombia  and  Thailand 
strains  indicated  that  infectivity  first  occurred  on  the  fourth  or  fifth  day 
of  gametocytes  and  continued  at  a  high  level  for  an  extended  period  in  the 
absence  of  intervention  with  sporontocidal  drugs.   Artificial  feeding  of  mos- 
quitoes through  membranes  on  defibrinated  malarial  blood  has  demonstrated 
infectivity  for  more  than  an  hour  after  blood  is  obtained  from  the  patient. 

Further  trials  of  preserved  malarial  blood  has  resulted  in  successful 
viable  preservation  of  parasites  for  1,921  days,  somewhat  more  than  five  years. 

Studies  on  antibody  production  to  £.  malar iae  as  measured  by  the  fluores- 
cent antibody  technique  have  indicated  that  specific  antibodies  appear  between 
the  fifteenth  and  twenty-eighth  day  post  inoculation  and  the  second  and  ninth 
days  of  parasitemia.  Detectable  antibody  titers  persist  through  at  least  120 
days.  Studies  on  antibody  production  to  P.  falciparum  have  thus  far  shown 
persistence  of  up  to  18  months  with  a  marked  decline  in  titer  after  12  or  15 
months.  Some  cross  reactions  in  FA  response  have  been  shown  between  P. 
malariae  and  P.  falciparum.  Recent  infections  with  P.  ^ajxijoarum  thus  mask 
positive  reactions  to  previous  P.  malariae  infection. 

Significance  to  Bio-medical  Research^ and  the  Program  of  the  Institute; 
The  opportunity  to  study  malarial  infections  in  patients  for  extended  periods 
of  time  during  a  therapeutic  course  of  the  disease  is  a  unique  one.   Epidemi- 
ological considerations  which  otherwise  could  not  be  experimentally  investi- 
gated can  be  clarified  by  studies  which  include  the  feeding  of  mosquitoes 
during  all  stages  of  the  infection,  comparative  studies  of  mosquito  strains 
and  species  to  determine  relative  efficiency  of  domestic  and  foreign  mosqui- 
toes as  vectors  of  various  strains  of  malaria,  the  determination  of  effect  of 
prior  known  infections  on  subsequent  homologous  or  heterologous  inoculations, 
the  correlation  of  clinical  attack  with  various  epidemiological  factors,  and 
others.  The  availability  of  patients  inoculated  during  the  prior  20  to  25 
years  with  known  strains  of  malaria  makes  possible  the  study  of  the  develop- 
ment and  persistence  of  specific  antibodies  and  other  immunological  studies 
which  are  otherwise  impossible. 
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Proposed  Course  of  the  Project  i  Studies  will  continue  on  the  comparative 
infectivity  of  new  strains  of  malaria  to  different  mosquito  species,  in 
addition,  efforts  will  be  made  to  study  the  infectivity  of  primary,  secondary 
and  tertiary  waves  of  gametocytes  to  mosquitoes.  The  use  of  membranes  will  be 
further  investigated  in  an  attempt  to  infect  mosquitoes  at  extended  time 
intervals  after  the  blood  is  drawn. 

Serum  samples  from  patients  having  past  experience  with  malarial  infection 
will  be  examined  using  the  fluorescent  antibody  technique  to  study  the  produc- 
tion and  persistence  of  specific  antibody  and  the  effect  of  secondary  malarial 
infections  on  antibody  response. 

Part  B  included  -  Yes 
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Part  B   Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 

Jeffery,  G.  M.  Survival  of  trophozoites  of  Plasmodium  berqhei  and 
Plasmodium  qallinaceum  in  glycerolized  whole  blood  at  low  temperatures. 
J.  Parasit.   48:601-606.   1962. 

Collins,  W.  E.   Comparative  infectivity  of  Plasmodium  falciparum 
(Colombia  strain)  to  Anopheles  quadrimaculatus  Say  and  Anopheles  albimanus 
(Wiede.).   Mosq.  News  22:257-259.   1962. 

Collins,  W.  E.,  and  Jeffery,  G.  M.   Methods  and  techniques  for  the 
handling  of  mosquitoes  in  human  and  animal  malaria  studies.  Proceedings  of 
N.  J.  Mosq.  Exterm.  Assn.   (in  Press)  1962. 

Collins,  W.  E.,  and  Jeffery,  G.  M.  The  use  of  dimethyl  sulfoxide  in 
the  low-temperature  frozen  preservation  of  experimental  malarias.   J.  Parasit. 
(In  Press)  1962. 

Garnham,  P.  C.  C,  Jeffery,  G.  M. ,  and  Young,  M.  D.  Preservation  of 
strains  of  malaria  parasites.  Proceedings  of  Sixth  International  Congresses 
on  Trop.  Med.  and  Mai.   (in  Press). 
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Part  A 


Project  Title:  Physiology  of  Parasites,  with  Special  Emphasis 
on  the  Effect  of  Chemotherapeutic  Agents 

Principal  Investigator:  Kenneth  0.  Phifer 

Other  Investigators:   None 

Cooperating  Units:  None 

Man  Years  (calendar  year  1952)  : 
Total:         3/4 
Professional:   3/4 
Other :       0 

Project  Description: 

Objectives:  To  determine  the  place  of  action  of  drugs  on  parasites  of 
man.  The  study  of  the  action  of  drugs  on  these  parasites  includes  the 
mechanism  and  locale,  the  development  of  resistance  and  a  search  for  methods 
to  avoid  the  development  of  resistance  or  to  overcome  it. 

To  determine  the  factors  involved  in  the  permeability  of  anti-malarial 
drugs  into  the  parasitized  red  blood  cell.  To  ascertain  in  what  manner 
malaria  parasites  affect  the  mosquito's  physiology.  To  determine  the  effects 
of  antimalarial  compounds  on  ijn  vitro  metabolism  of  the  malaria  parasite.  To 
determine  what  effect  anthelmintics  have  on  the  in  vitro  metabolism  and  in 
vivo  distribution  of  helminths. 

Methods  Employed:  Host  animals  are  infected  with  malaria  and  then 
divided  into  experimental  groups.  One  group  receives  the  drug,  another  group 
is  given  the  anti-malarial  and  a  permeation  inhibitor,  a  third  group  receives 
the  permeation-inhibitor  alone  and  a  fourth  group  serves  as  a  control  group. 
Drug  concentration,  inhibitor  concentration  and  inoculum  size  are  varied. 

Enzymes  in  mosquito  homogenates  are  characterized  as  to  effects  of 
substrate  concentration,  pH,  temperature,  and  time  of  incubation.   Infected 
mosquitoes  are  compared  with  uninfected  mosquitoes. 

Malaria-infected  red  blood  cells  are  homogenized  and  fractionated  into 
ribonucleic  acid;  this  fraction  is  then  analyzed  chromatographically. 
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Helminths  are  incubated  both  in  the  presence  and  absence  of  anthelmintics, 
and  several  measures  of  metabolism  are  utilized — glucose  uptake  rates,  aldolase, 
phosphatase  and  transaminase  activity,  aerobic  respiration  as  measured 
manometrically. 

Major  Findings:  Sex  of  the  mosquito  had  no  effect  upon  aldolase  activity 
in  any  of  the  three  genera  tested  j  Anopheles,  Aedes,  or  Qui ex.  Magnesium, 
manganese  and  calcium  ions  inhibit  aldolase  activity  in  homogenates  of  these 
mosquitoes.  Enhancement  of  enzyme  activity  by  ethylenedismlnetetraacetate 
indicates  a  high  level  of  inhibitory  cations  in  the  homogenates. 

It  was  shown  that  bephenium  hydroxynaphthoate,  dichlorophen  and  atabrine 
all  reduced  the  glucose  uptake  of  Hymenolepis  diminuta  but  that  this  reduction 
was  obtained  only  when  whole  worm  preparations  were  used;  the  rate  of  glucose 
uptake  in  homogenates  was  not  reduced. 

Oxygen  consumption  in  H.  diminuta  is  influenced  by  the  nutritional  state 
of  the  host.   If  rats  are  starved  prior  to  O2  uptake  measurement,  the  rates 
are  much  higher  than  in  worms  from  well-fed  rats.   Stimulation  of  O2  uptake 
by  H.  diminuta  in  the  presence  of  maltose  indicates  the  presence  of  a  maltase 
system.  The  effect  of  atabrine  on  O2  consumption  in  H.  diminuta  was  relatively 
greater  at  370  c  than  at  26°  C. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute : 
Since  permeability  is  a  factor  in  the  metabolism  of  intracellular  parasites, 
it  is  felt  that  a  study  of  the  relation  of  permeability  to  drug  action  in 
malaria  might  yield  basic  information  with  respect  to  mechanism  of  drug 
action  and  in  relation  to  what  happens  when  drug  resistance  arises. 

Characterization  of  enzymes  in  uninfected  and  infected  vectors  of  infec- 
tious disease  may  help  clarify  the  relation  of  host  and  parasite  and  thus 
lead  to  a  more  rational  approach  to  chemotherapy. 

Studies  of  the  effects  of  anthelmintics  on  permeation  systems  of  the 
tapeworm  not  only  add  to  the  knowledge  of  anthelmintic  action  but  might  also 
suggest  avenues  of  approach  to  the  problem  of  antimalarial  action. 

Proposed  Course  of  the  Project  1  Studies  of  the  effect  of  permeability- 
inhibitors  on  the  development  of  malaria  (both  drug-resistant  and  drug- 
susceptible  strains)  will  be  emphasized.   Studies  of  nucleic  acid  composition 
of  malaria  parasites  from  drug-resistant  and  drug-susceptible  strains  will  be 
carried  out. 

Comparisons  will  be  made  of  the  characteristics  of  enzyme  systems  of 
both  infected  and  uninfected  mosquitoes  to  determine  the  biochemical  effects 
of  parasitism  on  the  host. 
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Studies  of  the  effects  of  antimalarials  on  the  in  vitro  metabolism  of 
malaria  parasites  include  enzyme  assays  and  respiration  experiments. 

Part  B  included  -  Yes 
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Part  B   Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 

Phifer,  K.  0.   A  comparative  study  of  the  aldolase  systems  of  Aedes 
aeqypti.  Anopheles  quadrimaculatus ,  and  Culex  quinquefasciatus.  J.  Parasit. 
48:368-372.   19627 

Phifer,  K.  0.   Some  biochemical  effects  of  three  anthelmintics  on 
Hymenolepis  diminuta.   J.  Parasit.   (in  Press)   1962. 

Honors  and  Awards  Relating  to  this  Project: 

Kenneth  0.  Phifer 

Recipient  of  Jefferson  Award  of  the  South  Carolina  Academy  of  Science, 
1962. 
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Part  A 


Project  Title:  Virus-Parasite  Associations 

Principal  Investigator:  William  E.  Collins 

Other  Investigators:  Geoffrey  M.  Jeffery 

Cooperating  Units: 

Man  Years  (calendar  years  1962) : 
Total:        11/2 
Professional:    l/2 
Other :        1 

Project  Description: 

Objectives:  To  determine  experimentally  if  parasites  might  be  associ- 
ated with  some  of  the  virus  diseases  of  man  or  animals  as  vectors  or  in  some 
other  capacity.  To  study  such  relationships  under  natural  conditions  and  to 
investigate  known  virus  infections  and  known  populations  to  determine  exist- 
ing relationships,  including  the  study  of  possible  intestinal  viruses  among 
institutionalized  mental  patients.   In  view  of  current  findings,  to  further 
study  the  relationships  of  virus-malaria  and  virus-endoparasite  associations 
under  experimental  conditions.   Investigate  the  possibility  that  certain 
parasites  may  themselves  be  afflicted  with  harmful  virus  infections.   Inves- 
tigate the  effects  of  parasitic  infections  upon  virus  infections  and  vice 
versa. 

Met  hod  s  Empl oy  ed ;  Small  animals  and  their  common  parasites  are  used  in 
attempts  at  transmission  of  viruses.   Viruses,  such  as  lymphocytic  chorio- 
meningitis (LCM),  polio,  St.  Louis  encephalitis  (SLE),  Semliki  Forest  virus 
(SFV) ,  and  encephalomyocarditis  (EMC)  are  maintained  in  small  animals  by 
serial  transmission,  providing  infective  virus  material  for  experimental 
work.  Besides  the  common  helminth  parasites  of  mice,  Nippostronqylus  muris, 
Nematospiroides  dubius,  Hymenolepis  nana,  and  others,  the  malaria  parasites 
Plasmodium  berghei  and  P.  qallinaceum  are  also  maintained  as  experimental 
parasites.   Viruses  and  parasites  are  brought  together  in  various  ways,  such 
as  by  simultaneous  infection  in  animals,  during  cultivation  of  the  free- 
living  stages,  or  by  simultaneous  exposure  of  the  host  to  infective  parasite 
stages  and  virus  suspensions.   Mosquitoes  are  dually  infected  with  malaria 
parasites  and  viruses  for  transmission  and  infectivity  studies.  Tissue 
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culture  or  small  animals  are  used  for  detection  of  virus  infection  carried  by 
parasjites  from  virus-infected  animals,  for  virus  detection  in  parasites  sus- 
pected of  harboring  viruses  in  nature,  and  for  detection  of  virus  infection 
in  arthropods.   Incidence  of  intestinal  viruses  and  their  possible  associ- 
ation with  parasites  in  institutionalized  mental  patients  is  studied  with 
animal  inoculation,  tissue  culture,  and  other  means. 

Major  Findings;   In  mice  inoculated  by  different  routes  with  P.  berghei 
and  SLE  virus,  the  presence  of  the  malaria  infection  caused  an  earlier,  more 
constant  and  more  persistent  viremia,  whether  the  virus  was  given  intra- 
venously or  intraperitoneally. 

In  baby  chicks  inoculated  with  P.  gallinaceum  and  SFV,  the  virus  titers 
were  higher  and  persisted  longer  in  those  chicks  which  were  dually  infected. 

An  extension  of  these  findings  to  the  field  was  initiated  by  the 
collection  of  birds  from  a  river  swamp  area  of  central  South  Carolina.   Blood 
samples  collected  were  examined  for  the  presence  of  blood  protozoans  and  their 
seasonal  incidence  and  species  specificity  determined.   Virus  determinations 
which  are  as  yet  incomplete  may  indicate  any  possible  virus-parasite  relation- 
ships in  the  field. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute : 
Many  problems  associated  with  the  transmission  of  viruses  in  human  and  animal 
populations  remain  unsolved.   New  viruses  in  mammals  and  arthropods  are  con- 
tinually being  discovered.  There  are  suggestions  in  the  literature  and 
theoretical  possibilities  that  parasites  may  act  as  reservoirs  and  agents  of 
transmission  for  viruses  of  importance  to  man.  Elucidation  of  association  of 
viruses  and  parasites,  both  experimental  and  natural,  will  do  much  toward 
bringing  about  a  more  complete  understanding  of  the  epidemiology  of  diseases 
produced  by  such  organisms,  alone  or  in  combination.   The  possible  role  of 
malaria  in  transmitting  virus  from  host  to  host  either  by  extending  the 
viremi^a,  or  by  actually  transporting  the  virus  in  the  sporozoite  is  of  epidemi- 
ological importance. 

Proposed  Course  of  the  Project;  The  general  course  of  the  project  will 
be  changed  little.  Repetition  and  expansion  of  the  experiments  combining 
nematode  parasites  and  viral  agents  in  the  vertebrate  host,  during  free-living 
stages,  and  in  culture,  will  be  carried  out.   An  increased  amount  of  effort 
will  be  directed  toward  the  association  of  viruses  and  malaria  parasites,  and 
possibly  other  protozoans.  The  detection  of  viruses  in  malaria  parasites, 
especially  the  sporozoites,  by  fluorescent  antibody  techniques  and  by  inocu- 
lation will  be  attempted.  The  possible  significance  of  simultaneous  infection 
of  mosquitoes  with  virus  and  malaria  parasites  will  be  explored.  Further 
refinement  of  viral  detection  methods  will  be  investigated  and  incorporated 
in  the  work  when  practicable.   Most  of  the  experimental  work  planned  is  in 
the  realm  of  artificial  viral-parasite  associations.  The  results  of  the  field 
collections  will  be  analyzed  and  if  necessary,  further  samples  will  be  collected 
during  the  next  seasonal  period  of  mosquito  abundance. 
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Project  Title:  Development  of  Human  Pathogens  in  Immature 
Insects  and  Insect  Tissue  Culture 

Principal  Investigator:  William  E.  Collins 

Other  Investigators: 

Man  Years  (calendar  year  1962) : 
Total:        1  1/4 
Professional:    l/4 
Other :         1 

Project  Description: 

Objectives :  To  determine  experimentally  to  what  extent  immature  stages 
of  arthropods  will  support  growth  of  pathogenic  organisms  with  particular 
emphasis  on  the  viruses  and  protozoans  in  mosquito  larvae.   Investigations 
will  be  made  to  determine  the  possible  role  larval  infection  plays  in  the 
transmission  of  these  infections  to  man.  To  establish  insect  tissues  in 
culture  in  order  to  better  study  those  factors  necessary  for  insect  growth 
and  metamorphosis  and  the  effect  of  microorganisms  on  insect  tissues.  To 
determine  which  of  the  viruses,  protozoans  or  helminths  will  persist,  develop 
or  multiply  in  the  different  insect  tissues  grown  i_n  vitro  using  tissues  of 
both  natural  vectors  and  unrelated  species. 

Methods  Employed;  The  larvae  of  mosquitoes  belonging  to  several  different 
genera  are  exposed  to  virus  suspensions  under  varying  conditions.  The  quantity 
of  virus  present  in  larvae,  pupae,  and  adults  subsequent  to  exposure  is  deter- 
mined by  small  animal  inoculations.  Transmission  of  the  virus  by  the  adult 
mosquitoes  is  made  using  small  animals  and  blood  pools. 

For  tissue  culture  studies,  tissues  and  cells  from  moth  larvae  and  pupae 
and  from  mosquito  larvae,  pupae  and  adults  are  set  up  in  experimental  culture 
media  using  several  different  culture  methods.  The  presence  of  mitosis,  cell 
migration,  tissue  contractility,  and  general  cell  condition  are  used  as  indi- 
cations of  tissue  growth  or  maintenance. 

Major  Findings:  Larvae  of  Aedes  aegypti,  Culex  pipiens  quinquef asciatus. 
Anopheles  albimanus,  and  Anopheles  quadrimaculatus  were  exposed  to  mouse  brain 
or  chick  embryo  suspensions  of  Semliki  Forest  virus  (SFV) .  Only  Aedes  aegypti 
and  A.  albimanus  mosquitoes  subsequently  demonstrated  virus  in  the  developing 
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stages.  The  adult  infections  were  very  low  both  in  viral  titer  and  in  per 
cent  infection.  Compared  with  St.  Louis  encephalitis  virus,  SFV  does  not 
appear  to  be  nearly  so  infectious  to  mosquito  larvae  even  though  the  virus 
titer  is  3  to  4  logs  higher  in  concentration. 

Cultures  of  prepupal  f atbody  of  Ceratomia  catalpae  produced  extensive 
growth  using  Wyatt's  tissue  culture  medium.  Growth  did  not  commence  until 
the  beginning  of  the  fourth  week  of  culture.  The  cells  were  small  and 
f ibroblast-like.   Healthy  condition  was  maintained  for  a  period  of  5  weeks. 
No  cell  lines  were  established.  These  results  have  been  repeated  with  male 
pupal  tissue  from  Tele  polyphemus  and  Malacosoma  americana.  All  attempts  to 
establish  cell  lines  have  thus  far  failed. 

Significanc_e  to  Bio-medical  Research  and  the  Program  of  the  Institute; 
The  presence  of  viruses  and  protozoans  in  mosquito  breeding  pools  as  a  result 
of  improper  sanitation  procedures  or  by  death  and  decomposition  of  infected 
animals  and  arthropods  poses  the  possibility  that  these  organisms  may  be  taken 
up  by  the  mosquito  larvae  and  subsequently  transmitted  by  the  adults.   Infor- 
mation on  such  larval  infection  will  add  to  a  more  complete  understanding  of 
the  epidemiology  of  a  number  of  arthropod -borne  diseases. 

Insects  serve  as  alternate  hosts  for  a  number  of  virus  and  protozoan 
diseases  of  man.   Insect  tissue  culture  would  offer  the  opportunity  to  study 
these  parasites  and  their  growth  in  insect  cells  in  vitro,  and  thus  quite 
possibly  shed  new  light  on  parasite  growth  requirements,  arthropod  tissue 
specificity  and  reasons  why  many  human  pathogenic  viruses  will  multiply  in 
the  insect  with  no  visible  or  apparent  pathology.  These  studies  may  yield 
information  on  those  factors  controlling  the  ability  of  insect  vectors  to 
transmit  virus  and  protozoan  diseases  whereas  closely  related  species  of 
insects  do  not. 

Proposed  Course  of  the  Pro.lect;  The  general  course  of  the  project  will 
be  to  study  the  ability  of  mosquito  larvae  of  different  genera  to  take  up 
both  arthropod -borne  (SLE  and  SFV)  and  non  arthropod -borne  viruses  (Encepha- 
lomyocarditis  and  lymphocytic  choriomeningitis  viruses)  and  the  effect  of 
environmental  conditions  on  the  transmission  of  these  infections. 

Tissues  from  developmental  stages  of  insects,  primarily  lepidopterans 
and  mosquitoes  will  be  set  up  in  culture.   Attempts  will  continue  in  an  effort 
to  establish  cell  lines.  St.  Louis  encephalitis  and  Semliki  Forest  viruses 
will  be  introduced  to  cultures  to  study  virus  multiplication  or  other  virus- 
insect  cell  relationships. 
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Project  Title:  Chemotherapy  of  Intestinal  Parasites 

Principal  Investigator:  Geoffrey  M.  Jeffery 

Other  Investigators:  Andrew  J.  Harrison,  Jimmie  C.  Skinner, 

and  Kenneth  0.  Phifer 

Cooperating  Units: 

Man  Years  (calendar  year  1962: 
Total:        1  3/4 
Professional:   1  3/4 
Other :        0 

Project  Description: 

Objectives:  To  find  adequate  drugs  for  treatment,  prophylaxis  or  con- 
trol of  parasitic  infections  which  constitute  serious  health  problems  in 
certain  types  of  mental  patients  as  well  as  in  more  normal  populations.  To 
investigate  epidemiological  factors  relating  to  parasitism  and  its  treatment 
and  control.  To  determine  how  chemotherapeutic  agents  can  be  useful  in  the 
control  of  spread  of  parasitic  infections  in  institutionalized  and  non- 
institutionalized  populations. 

Methods  Employed;  Various  segments  of  institutional  and  normal  popu- 
lations are  examined  to  determine  qualitatively,  and  quantitatively  when 
possible,  their  parasitic  infections.  Repeated  examinations  and  long-term 
observations  are  frequently  done  to  determine  possible  epidemiological  factors 
of  importance  in  a  program  of  therapy.  Promising  compounds  in  varying  dosages 
and  regimens  are  tried  against  selected  cases;  post-treatment  evaluations 
determine  the  effectivity  of  the  drug  against  the  various  parasite  species. 
Repeated  and  long  terra  treatments  are  done  to  eliminate  parasite  transmissions 
in  large,  well-defined  groups.   Hematological  and  other  clinical  observations 
are  correlated  with  presence  and  elimination  of  infections. 

Major  Findings:  Studies  in  selected  groups  of  institutionalized  mental 
patients  continued  to  show  high  incidence  of  intestinal  parasites,  with  the 
associated  clinical  and  sanitation  considerations. 

Trials  of  newer  drugs  in  these  patients  were  most  encouraging.   Stil- 
bazium  iodide  (Monopar)  appears  to  eliminate  Enterqbius  yerraicularis 
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infections  in  children  in  single  doses  of  10  mg/kg.   Total  dosage  of  this 
drug  of  2.25  to  3.0  grams  given  over  a  three-day  period  to  adults  is  effective 
in  reducing  worm  loads  of  Trichuris  trichiura,  appears  to  eliminate  Stro£C[£- 
loides  stercoralis  infections  in  the  few  cases  tried,  and  is  moderately  effec- 
tive against  hookworm.   Side  effects  of  this  drug  in  hospital  tests  have  been 
few  and  minimal.   Use  of  this  drug  prepared  in  smaller  particle  size  in  65 
Ascaris-  and  Trichuris-inf ected  individuals  in  the  Bluffton,  South  Carolina, 
area  produced  minimal  to  moderate  side  effects  in  a  large  percentage  of  cases, 
indicating  the  need  for  particle-size  controls  in  drug  manufacture.  The  use 
of  bephenium  hydroxynaphthoate  (Alcopara)  and  dithiazanine  iodide  (Delvex) 
continued  to  give  excellent  results  against  hookworm  and  Trichuris,  respec- 
tively, and  was  moderately  effective  in  higher  dosages  against  other  helminths. 

A  selected  population  group  in  coastal  South  Carolina,  comprising  a 
portion  of  that  in  which  high  prevalences  of  Ascaris  and  Trichuris  had  been 
found,  was  subjected  to  periodic  treatment  with  single  doses  of  piperazine, 
receiving  the  drug  quarterly,  to  determine  the  effect  of  such  treatment  on 
the  parasitoses.  A5caris_  infections  in  the  treated  group  were  almost  com- 
pletely eliminated  over  the  period  of  a  year,  while  the  prevalence  and  inten- 
sity increased  in  an  untreated  control  group.  The  Trichuris  infections  in- 
creased in  both  groups  during  the  same  period,  confirming  the  expected 
absence  of  effect  of  piperazine  on  this  helminth.  Blood  studies  indicated 
that  the  removal  of  Ascaris  had  little  effect  on  the  elevated  eosinophile 
density  or  on  other  blood  values  routinely  investigated.   The  study  demon- 
strated quite  conclusively  that  at  least  one  helminth  could  be  controlled  in 
a  group  with  some  ease,  using  chemotherapeutic  methods,  where  other  usual 
methods  of  control  (i.e.,  sanitation)  do  not  seem  to  be  practical. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute : 
There  is  a  continuing  need  for  drugs  adequate  for  the  treatment  and  prevention 
of  transmission  of  Trichuris,  hookworm, Ascaris  and  other  intestinal  parasites 
in  areas  of  high  exposure  risk.   Better  drugs,  and  better  regimens  of 
currently  used  drugs,  are  needed.  Further  perfection  of  chemotherapeutic 
methods  would  be  of  particular  value  in  areas  where  the  control  of  these 
infections  by  sanitation  is  impossible  or  impracticable,  as  in  mental  hospi- 
tals, economically  underdeveloped  tropical  or  subtropical  areas  and  others. 

Proposed  Course  of  the  Project;  The  evaluation  of  promising  compounds 
for  better  prophylactic  and  parasiticidal  use  will  be  continued  with  special 
emphasis  on  multipurpose  drugs,  such  as  bephenium  (Alcopara),  new  formula- 
tions of  dithiazanine  (Delvex),  Stilbazium  iodide  (Monopar)  and  others.   New 
regimens  of  the  older  recognized  drugs  will  also  be  investigated,  particularly 
in  an  effort  to  control  the  worm  infections  in  groups  and  populations  not  com- 
patible with  ordinary  sanitation  measures.  These  would  include  groups  in 
mental  hospitals  and  a  rural,  non-institutionalized  population  known  to  be 
heavily  infected  with  Ascaris  and  Trichuris  and  where  no  additional  methods 
of  control  are  possible. 
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Investigations  will  be  continued  on  the  epidemiology  of  parasitic  in- 
fections under  varying  conditions.   Experimental  work  will  continue  on  the 
mode  of  action  of  drugs,  on  the  possible  failure  of  certain  drugs  when  given 
subsequent  to  initial  non-curative  dosages,  and  on  similar  problems. 
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Publications  other  than  abstracts  from  this  project: 

Jeffery,  G.  M. ,  Young,  M.  D.,  and  Wyman,  B.  F.  The  therapeutic  and 
prophylactic  effects  of  dithiazanine  and  tetrachloroethylene  against  worm 
infections  in  mental  patients.   Am.  J.  Trop.  Med.  and  Hyg.   11:506-513.   1962. 

Jeffery,  G.  M. ,  Phifer,  K.  0.,  Gatch,  D.  E.,  Harrison,  A.  J.,  and 
Skinner,  J.  C.   Study  of  intestinal  helminth  infections  in  a  coastal  South 
Carolina  area.  Pub.  Hlth.  Reports,   (in  Press)   1962. 

Jeffery,  G.  M. ,  and  Harrison,  A.  J.   Intestinal  parasitism  in  a  group  of 
mental  patients  during  seven  years  of  observation.  J.  Parasit.   (in  Press). 
1962. 
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Project  Title:  Cytochemistry  of  Parasitic  Protozoa 

Principal  Investigator:  Guru  P.  Dutta 

NIH  Postdoctoral  Fellow,  1962-1963 

Other  Investigators: 

Cooperating  Units: 

Man  Years  (calendar  year  1962) : 

Total :  1/2 
Professional:  l/2 
Other :       0 

Project  Description: 

Objectives;  To  investigate  by  cytochemical  and  histochemical  methods 
the  morphology  and  physiology  of  parasitic  protozoa.  To  study  the  compara- 
tive metabolism  of  various  stages  of  the  blood  parasites  of  man  and  lower 
animals.  To  investigate,  using  cytological  and  cytochemical  techniques,  the 
origin,  role  and  localization  of  lipids,  proteins,  carbohydrates,  nucleic 
acids,  enzymes  and  certain  inorganic  elements  in  parasitic  protozoa.  To 
conduct  detailed  cytogenetic  studies  on  the  nuclear  structure  of  parasites, 
using  cytochemical  methods,  determining  mitotic  and  meiotic  activity  and 
chromosomal  arrangements. 

Methods  Employed:  The  several  stages  of  parasitic  protozoa  are 
collected  from  the  host  and  prepared  for  study  by  various  methods.   Fixed 
and  fresh  material  is  treated  and  stained  by  numerous  specific  methods  for 
demonstration  of  a  number  of  organelles,  inclusions,  and  organic  and  inorganic 
components.  Whole  mounts,  tissue  sections,  dried  blood  smears,  and  other 
preparations  are  used.  Examinations  are  made  using  the  light  microscope, 
phase  contrast  microscopy  and  fluorescence  microscopy.  Photographs  and 
camera  lucida  drawings  are  used  to  illustrate  the  findings. 

Major  Findings ;  Cytochemical  and  cytogenetic  observations  on  the 
malaria  parasites  of  man  and  experimental  hosts  have  shown:   (l)  the  regular 
occurrence  of  mitosis  in  the  schizogenous  and  gametogenous  cycles;  the 
presence  of  an  interphase  stage  during  which  the  chromosomes  unravel  or 
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uncoil  and  increase  in  length  has  been  recorded  for  the  first  time  in  these 
stages  in  the  genus  Plasmodium;   (2)  DNA  which  characterizes  the  nucleus  has 
been  demonstrated  in  all  gametogenous  and  schizogenous  stages  of  the  malaria 
parasitej   (3)   the  schizogenous  and  gametogenous  stages  of  P.  falciparum,  P. 
cynomolgi,  and  P.  gallinaceum  show  succinic  dehydrogenase  activity  in  the 
mitochondria;   (4)   extensive  work  on  the  origin  and  composition  of  the 
malarial  pigment  ijn  situ  has  shown  that  varied  methods  of  unmasking  make 
possible  the  demonstration  of  reactions  for  ferrous  and  ferric  ions;   and 
(5)   observations  on  the  origin  and  nature  of  Maurer's  dots  in  P.  falciparum 
infected  red  cells  have  been  made. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute; 
A  thorough  understanding  of  the  morphology  and  physiology  of  the  malaria 
parasites  and  other  parasitic  protozoa  may  shed  light  on  chemotherapeutic 
problems,  and  may  aid  in  the  understanding  of  life  cycles,  immunological 
interrelationship  of  various  species,  pathology,  and  other  host-parasite 
relationships.   Much  basic  information  is  still  lacking  in  the  minute 
morphology  and  physiology  of  these  organisms  and  much  can  be  learned  using 
the  specific  and  newly-developed  cytochemical  methods  being  employed. 

Proposed  Course  of  the  Pro^ject;  This  project  will  be  continued  during 
the  tenure  of  the  Postdoctoral  Fellow,  exploring  the  gamut  of  parasitic 
protozoa  available  for  study.  These  will  include  most  of  the  malaria  para- 
sites of  man  and  additional  species  from  monkeys,  birds  and  rodents,  most 
of  the  common  intestinal  protozoa  of  man,  the  blood  parasites  from  domestic 
animals  (Anaplasma,  Haemoproteus,  Leucocytozoan,  etc.).  Toxoplasma,  Isosporan 
parasites  from  man  and  domestic  animals,  and  many  others. 

Part  B  included  -  No 
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Part  A 

Project  Title:     Studies  of  pximate  malaria  in  simians. 

Principal  Investigator:     Charles  G.  Dobrovolny 

Other  Investigators:     J.W.   Kilpatrick,  R.L.   Ingram,  F,E.  Jones,  C.S. 

Smith,  and  J.R.  Junper 

Cooperating  Units:     None 

Man  Years   (calendar  year  1962): 
Total:  4 

Professional:  2 

Other:  2 

Project  Description: 

Objectives:     To  determine  and  describe  the  pre -erythrocytic  and  erythro- 
cytic stages  of  newly  isolated   species  of  primate  malaria?   conpare  the  morpho- 
logy and  the  host  parasite   relationship  of  the  isolates  with  known  species;  to 
provide  materials  and   correlative   information  for  projects  on  development  of 
exoerythrocytic  parasites  ;in  vitro  and  the   chemotherapy  of  human  malaria. 

Methods  Employed:     New  isolates  of   simian  malaria  are  maintained  in  the 
laboratory.     Usually  transmission  from  host  to  host  is  acconplished  through 
intravenous  inoculation  of  infected  blood.     For  study  of  the  exoerythrocytic 
forms  transmission  is  made  by  intravenous  inoculation  of  large  numbers  of 
salivary  glands  dissected   from  infected  mosquitoes.     Liver  biopsis  made  on  se- 
lected days  after  inoculation  of  monkeys  with  sporozoites  are  examined  micro- 
scopically for  tissue  parasites. 

The  asexual  cycle   of  new  isolates  is  determined   from  examination  of  blood 
films  taken  at  four  hour  intervals   for  5  or  more  days.     Rectal  tenperatures 
are   recorded  when  blood   samples  are  taken. 

Major  Findings:     Studies  of  a  vivax-like   isolate   from  Macaca  nemestrina 
indicate  that  this  parasite  is  a   strain  of  Plasmodium  cvnomolqi.     The  parasite 
has  certain  characteristics  of  both  the  B  and  M  strains.     The  peak  of  parasi- 
temia appeared  to  occur  at  a  period  between  the  B  and  M  strains;  development 
of  the  exoerythrocytic   stages  was  slower  and  the  tissue  parasites  have  morpho- 
logical characteristics  of  both  of  the   other  strains. 
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A  number  of  isolates  of  Plasmodium  brasilianum  were  made   from  Ateles 
dariensisy  the  new  world   spider  monkey.     The  raoiphological  characteristics  of 
the  parasites  were   similar  to  those  of  £..  malariae  from  man  and  the  asexual 
cycle  proved  to  be  of  the  quartan  type. 

Blood  parasites  of  an  isolate  of  Plasmodium  coatnevi y  a  fa Icipa rum-like 
simian  species  from  Malaya  were   studied.     Only  two  of  14  rhesus  monkeys  sur- 
vived infection  without  treatment  and  8  died.     Autopsy  revealed  pathological 
changes  of  the   liver,    spleen  and  brain,    similar  to  the  text  book  descriptions 
of  humans  that  succumbed  to  intense  £..    falciparum  infection. 

This  project  was   curtailed  due  to  the   failure  of  the   colonized   species  of 
anophelines  to  serve  as  suitable  vectors. 

Significance  to  Bio-medical  Research  and  Program  gf  the   Institute; 
This  project  is  part   of  an    integrated    program  of  the  Laboratory  of  Parasite 
Chemotherapy  to  study   simian  malaria   in  monkeys  and  man.     Studies  are  made  of 
the  biology   (host -para site   relationship,   life   cycle,  etc.)   of  the   species  and 
strains  of  simian  malaria  in  monkeys  in  order  to  proceed  with  chemotherapeutic 
studies  and   studies  of  the  parasites  in  man.     Any  degree  of  success  in  the 
passage  of  human  malaria  to  monkeys  would  be  a  worth-while   scientific  contri- 
bution in  making  available  a   lower  animal  host   for  study  of  the  disease  and 
its  possible   control. 

Proposed  Course   of  the  Project t     The   studies  will  be   continued  and  ex- 
tended to  include   investigations  of  new  species  and   strains  of  simian  malaria. 
Priority  will  be  given  to  studies  of  the   species  most   closely  related  to  the 
vivax,   falciparum  and  malariae  types  in  man. 

Part  B  included   -  No 
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Part  A 


Project  Title X     Chemotherapeutic  studies  of  the  effect  of  dihydrotriazine 
metabolite  of  chlorguanide   (CI-501)  on  the  exoerythro- 
cytic  phases  of  primate  malaria  in  simians. 

Principal  Investigator:     Charles  G.  Dobrovolxiy 

Other  Investigators:     R.L.   Ingram,  J.W.   Kilpatrick,  P.  Contacos,  F.E. 

Jones,  J.R.  Jumper,  and  C.S.   Smith 

Cooperating  Units:     Section  on  Clinical  Studies,  Laboratory  of  Parasite 

Chemotherapy,  Atlanta,  Georgia 

Man  Years   (calendar  year  1962): 
Total:  2 

Professional:  1 

Other:  1 

Project  Description: 

Objectives:      l)     To  determine  the  direct  effects  upon  the  exoerythrocytic 
parasites  of  Plasmodium  cvnomolqi;  describe  the  morphological  and  pathological 
changes  produced  and  test  the  efficacy  of  the  drug  for  radical  cure  and  as  a 
prophylactic.     2)     Determine  the  effects  upon  simian  parasites  which  are  most 
closely  related  to  the  human  types  of  malaria.     3)     Determine  its  efficacy  in 
conparison  with  other  repository-type  drugs. 

Methods  Employed:     The  vivax  type   simian  parasite,  Plasmodium  cvnomolqi 
is  used;   however,   it  is  planned  to  use  the   falciparum- like,  £..   coatnevi  and 
malariae  types,E.»   inui  and  £..  brasiljanum.     Infections  are  established   readily 
in  the   livers  of  monkeys  by  intravenous  inoculation  of  massive  numbers  of 
sporozoites.     A  single  dose  of  the  drug  is  administered  either  before  or  after 
an  infection  is  established.      In  instances  of  prior  drug  administration  each 
animal  is  given  one  or  more  injections  of  sporozoites  at   intervals  of  time 
ranging  from  6  days  to  months  after  the  experiment   is   started.     Controls  are 
established  using  identical  inocula.     Parasites  in  biopsy   specimens  taken  from 
treated  and   control  animals  are   conpared.     When  treatment  is  started  after  in- 
fection is  established,  pre-treatment  and  post -treatment  biopsis  are  taken  and 
the  parasites  conpared  with  those   found   in  control  animals. 
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All  animals  are  examined   for  blood  as  well  as  pre-erythrocytic  parasites. 
The  effects  of  the  drug  on  the  parasites  is  determined  by  examination  of 
preparations  by  a  fluorescent  antibody  technic  and  also  histological  sections 
stained  with  Giemsa. 

Major  Findings :     Development  of  exoerythrocytic  parasites  in  the   liver 
was  not   observed  in  monkeys  when  the  drug  was  administered   six  days  prior  to 
inoculation  with  sporozoites.     However,   small  fluorescent  objects  which 
resembled  one  day  old  tissue  parasites  were  found  in  biopsy  specimens  taken  1 
to  4  days  after  injection  of  the  sporozoites.     These  objects  did  not  develop 
and  were  not  detected  in  biopsis  taken  after  the  4th  day. 

When  treatment  was  started  after  infection  in  the  liver  tissue  was 
established,  marked  evidence  of  degeneration  of  the  parasites  was  apparent  in 
48     hours.     By  the   seventh  post -treatment  day  the  presence  of  exoerythrocytic 
parasites  could  not  be  detected. 

Over  periods  ranging  from  4  to  13  weeks  since  starting  these  experiments 
drugged  animals  have  not  developed  parasitemias.     Patent  infections  occurred 
in  all  control  animals. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute: 
This  project  is  part  of  an    integrated    program  of  the  Laboratory  of  Parasite 
Chemotherapy  to  determine  the  direct  effects  of  CI -501  upon  malaria  parasites. 
As  primate  malaria  parasites  related  closely  to  species  which  occur  in  man  are 
used,  the  results  may  apply  directly  to  man.     Since  the  exoerythrocytic 
parasites  must  be  eliminated  to  cure  malaria,  these  studies  may  have  direct 
bearing  on  the  use  of  this  drug  in  malaria  eradication. 

Proposed  Course  of  Project:     In  view  of  the  remarkable  results  obtained 
with  CI -501,  the  work  of  this  project  will  be  intensified  and  expanded  to 
include  studies  of  simian  malaria  which  resemble  the  raalariae  type  and 
falciparum-like  parasites  in  man.     A  primary  objective  will  be  to  discover  the 
period  of  time  after  administration  of  a   single  dose,  the  drug  will   continue 
to  be  effective  against  the  pre-erythrocytic  parasites. 
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Project  Title:     Susceptibility  of  Anopheles  moscfuitoes  to  simian  and 

human  malaria  infections  and  their  ability  to  transmit  to 
simian  and  human  hosts. 

Principal  Investigators     John  W.  Kilpatrick 

Other  Investigators:     Frances  E.  Jones,  P.  Contacos,  and  C.S.  Smith 

Cooperating  Units:     Section  on  Clinical  Studies,  Laboratory  of  Parasite 

Chemotherapy,  Atlanta,  Georgia 

Man  Years    (calendar  year  1962): 
Total:  3.5 

Professional:  1.5 

Other:  2.0 

Project  Description: 

Objectives:      l)     To  determine  the  relative   susceptibility  of  Anopheles 
quad rima cu latu s ,  ^.    freeborni,  A.   albimanus,  ^.  walkeri  and  other  anopheline 
mosquitoes  to  simian  and  human  malaria  infection;   2)  to  determine  the  periodi- 
city of  parasite  development  within  the  mosquito  host;   3)  to  attempt   sporozoite 
transfer  with  a  resultant  parasitemia  by  mosquito  bite  and  through  sporozoite 
inoculation  in  the   simian  host;   4)   to  produce  human  infection  in  inmate  volun- 
teers through  mosquito  bite  of  sporozoite  gland  positive  mosquitoes;   and   5)  to 
develop  improved  methods   for  rearing  Anopheles  mosquitoes. 

Methods  Employed:     Isolates  of  simian  malaria  previously  studied  and  new 
isolates  recently  received  from  field   sources  have  been  maintained  in  the  mon- 
key host  or  in  a   frozen  state   for  use   in  transmission  studies.     Malaria   species 
under  study  include  Plasmodium  brasilianum.  2..    cvnomolqi  B.  £..    cvnomo Iqi  PT « 
2..    coatnevi.  2.*   fieldi,  £..   qonderi.  and  g_.   inui.     Various   species  of  Anopheles 
mosquitoes  are  allowed  to   feed  on  simian  hosts  previously  inoculated  with 
parasitized  blood  or  with  sporozoites.     Infection  potentials  of  a  given  mos- 
quito species  is  determined  with  a   specific  malaria   species.     Attenpt  to  trans- 
mit any   species  of  simian  malaria  to  humans  or  to  the   simian  host  is  made  by 
direct  mosquito  bites  when  sporozoite  gland  positive  mosquitoes  are  obtained. 
Studies  with  human  malaria  in  cooperation  with  the  Clinical  Section  on  Chemo- 
therapy have  been  conducted. 
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Major  Findings:     Seven  attempts  to  infect  Anopheles  quadrimaculatus  and 
10  attempts  to  infect  A.   albimanus  with  £.•  brasilianum  from  an  infected  Ateles 
dariensis  monkey  have  been  conpletely  unsuccessful.      In  16  transmission  trials 
with  A.    freeborniy   7  lots  showed  oocyst  implantations  with  4  of  the  groups 
producing  infected  glands.     Transmission  from  one   lot  of  dissected  glands  of 
A.,    freeborni    (l6  glands  and  guts)   injected  into  a   clean  Ateles  dariensis  mon- 
key  produced  a  parasitemia   first  recognized  on  the  30th  day   following  inocu- 
lation.    Gland  positive  mosquitoes  from  a   second   lot  were  allowed  to  feed  on 
two  inmate  volunteers.     One   of  the  two  volunteers  showed  parasites  in  the   cir- 
culating blood  63  days  after  mosquito  bites. 

Anopheles  ouadrimaculatus  and  A.    freeborni  both  appear  to  be  easily  in- 
fected with  £..    cvnomolqi    (B   strain).     In  44  infection  trials  with  A.   guadri- 
maculatusj  27  showed  oocyst  infection  with  17  of  the  27  lots  producing  good 
gland  infections.     Eight  of  the    12  attempts  to  infect  A.    freeborni  were 
successful  with  5  of  the  8  lots   showing  sporozoite  positive  glands.     Infected 
mosquitoes  were  used   for  the   study  of  tissue   stages,   chemotherapeutic  studies, 
and   serum  antibody  production. 

Both  Anopheles  quadrimaculatus  and  A.   freeborni  are  easily  infected  with 
this   strain  of  P..    cvnomolqi    (PI   strain).      In  approximately   15  lots  of  mos- 
quitoes of  each  species,   10  lots  of  each  showed   sporozoite  positive  glands. 
Transfer  attempts  to  three  volunteers  by  mosquito  bites  produced  a   subclinical 
infection  in  2  of  the   3.     Blood   from  these  two  volunteers  inoculated  into 
clean  rhesus  monkeys  produced  good  infections.      Sporozoite  gland  positive  mos- 
quitoes were  allowed  to  feed  on  2  clean  rhesus  monkeys.     Both  developed 
parasitemias  within  9  days. 

Attempts  to  infect  Anopheles  quadrimaculatus .  A.    crucians,  and  A.   walkeri 
with  E..    coatnevi  have  been  completely  unsuccessful.      In  40  attempts  to  infect 
A.    freeborni  only   17  lots  became  positive  with  o'dcysts  and  of  these  only  3 
groups  produced   sporozoite  positive  glands.      In  one  transfer  attenpt,  25  gland 
positive  A.    freeborni  were  dissected  and   inoculated  into  a   clean  rhesus  monkey. 
This  monkey  developed  a  parasitemia   15  days  after  inoculation.     No  attempts 
have  been  made  as  yet  to  transfer  this  species  to  man. 

Attempts  to  infect  Anopheles  quadrimaculatus  with  £..    fieldi  have  been 
completely  unsuccessful  in  9  attempts.      In  12  attempts  A.    freeborni    showed 
oocyst   infection  in  6  lots  with  sporozoite  positive  glands   in  4  of  the  6. 
Fourteen  positive  glands  and  guts  were  dissected  and  inoculated  into  a   clean 
rhesus  monkey.     Infection  has  not  been  demonstrated  60  days  after  inoculation. 

In  4  attempts  each  with  Anopheles  quadrimaculatus  and  A.    freeborni  in- 
fection with  E..   qonderi  was  obtained  twice.     A  single  attempt  to  infect  A, 
albimanus  was  unsuccessful. 

In  studies  with  £..   inui  both  o'o'cyst  implantation  and   sporozoite  positive 
glands  have  been  obtained  with  Anopheles  quadrimaculatus  and  with  A.    freeborni 
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in  8  and  21  trials,   respectively.     Sporozoite  positive  mosquitoes  were  allowed 
to  feed  on  inmate  volunteers  and  on  a  clean  rhesus  monkey.     Insufficient  time 
has  elapsed  to  determine  if  an  infection  will,  develop. 

Observations:      1)     Elapse  of  time   from  mosquito  feeding  on  infected   sim- 
ian host  until  sporozoites  are  demonstrated  in  glands  is  as  follows:     £.. 
brasilianum.    18  -  20  days^     £..    cvnomolqi  B  and  £..    cvnomolqi  PT  j   11  -  13  days; 
E..    coatneyi ,    13  -  15  days;  £..    fieldi,    14  -  15  days;   and  £..   inui,    19  -  21  days. 
2)     Trials  with  a  wider  range  of  vectors  more  commensurate  with  the  geogra- 
phical distribution  of  the   specific  species  of  malaria   involved  will  be  neces- 
sary before  a  valid  evaluation  of  the    significance  of  simian  malaria  to  humans 
can  be   fully  delineated.      3)     Two  rhesus  and  one  Macaca   irus  monkey  inoculated 
with  sporozoites  of  £..   vivax  failed  to  develop  a  parasitemia.     Biopsy  exami- 
nation failed  to  show  evidence  of  any  implantations.     One   rhesus  monkey  given 
an  inoculation  of  £..   vivax  parasitized  blood  and  a   second   rhesus  given  an 
inoculation  of  2..    falciparum  parasitized  blood   failed  to  show  any  evidence   of 
a  parasitemia. 

Significance  to  Bio-medical  Research  and  Program  of  the   Institute: 
This  project  is  part   of  an  intergraded  program  of  the  Laboratory  of  Parasite 
Chemotherapy  in  the   study  of  simian  malaria   in  monkeys  and  its  relationship  to 
man.     A  clear  cut  delineation  of  the  parasite-vector  relationship  is  essential 
in  the  proper  execution  and  evaluation  of  the  potential   significance  of  simian 
malaria   infections  in  man. 

Proposed  Course   of  the  Project:     These   studies  will  be  continued  and  ex- 
panded to  include  the  evaluation  of  a  number  of  anopheline    species  of  mos- 
quitoes in  relation  to  their  vectoring  potentials  of  simian  malaria.     Both 
Anopheles  stephensi   and  A.    sundaicus  have  been  obtained,   colonized,  and  will 
be  evaluated  as  potential  vectors  as  rapidly  as  possible.     Efforts  will  be 
directed  towards  obtaining   large  numbers  of  gland  positive  mosquitoes  of 
several   simian  species  of  malaria  for  use   in  inoculating  monkeys  for  tissue 
parasite   studies.     Studies  will  be  initiated  to  evaluate  the  effects  and/or 
relationship  on  the  infectibility  and   survival  of  adult  mosquitoes  after  var- 
ious exposures  to  ultraviolet   light.      In  relation  to  the  present  interest 
shown  by  International  Health  on  the  use   of  chemosterilants  for  the   control 
of  malaria  vectors,   cooperative   studies  will  be   initiated  to  evaluate  the  ef- 
fects of  chemosterilants  on  the   infectibility  of  Anopheles  mosquitoes  to 
malaria.     Efforts  will  be   continued  towards  developing  more  effective  and 
efficient  means  of  producing   large   numbers  of  mosquitoes   for  laboratory  trans- 
mission studies. 
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Part  A 


Project  Title:  Study  of  the  cycle  of  malaria  in  the  monkey  by  means  of 
the  fluorescent  antibody,  tissue  culture,  and  radiobio- 
logical techniques. 

Principal  Investigator:     Robert  L.   Ingram 

Other  Investigators:     C.G.  Dobrovolny,  J.W.   Kilpatrick,  F.E.  Jones,  C.S. 

Smith,   and  J.R.  Jumper 

Cooperating  Units:     Communicable  Disease  Center,  Atlanta,  Georgia 

Man  Years    (calendar  year  1962) : 
Total:  1 

Professional:  0.5 

Other:  0.5 

Project  Description: 

Objective:     To  determine  the   cycle  of  malaria   in  a  mammalian  host.     Also, 
to  develop  methods  of  culturing  the  exoerythrocytic  stages  of  malaria  in  vitro. 

Methods  Employed:     Serums  for  staining   simian  malarias  were  obtained    from 
experimentally   sporozoite-induced  infected  monkeys.     These  animals  were   chal- 
lenged  several  times  with  blood   forms.     A  portion  of  the   serums  was   fractio- 
nated with  ammonium  sulfate,   conjugated  with  fluorescein  isothiocyanate,   and 
used  to  stain  parasites  by  the  direct  method;  the   remaining  serum  was  used  to 
stain  parasites  by  the  indirect  method  and   for  control   staining  by  the  direct 
method.     Organized    liver  tissue  was  maintained  in.  vitro  so  as  to  establish  the 
presence  of  early  forms  in  the   liver.     In  another  test,  mosquitoes  were   fed  a 
sugar  solution  containing  H^^-labeled  thymidine.     When  the  mosquitoes   showed 
sporozoites  in  their  salivary  glands  these  were   injected  into  a  monkey.     The 
animal  was  biopsied   1-day   later  and   autoradiographs  were   set  up  with  this 
tissue. 

Major  Findings :     Fluorescent  objects  were   observed  in  parenchymal  cells 
of  the   liver  from  1-10  days  after  the  monkeys  were   inoculated  with  sporo- 
zoites.    This   fluorescent   staining  could  be   inhibited  by  pretreatment  with  un- 
conjugated immune   serum.     No  staining  was  observed  when  nonimmune   conjugated 
serum  was  used.      In  the   indirect   staining,   no   staining  was  observed  when  only 
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conjugated  anti-monkey  gamma -globulin  was  employed.     A  monkey  injected  with 
about  500  "clean"  mosquitoes  did  not   show  fluorescent  objects  as  did  animals 
inoculated  with  infected   salivary  glands.      Infected  animals  biopsied  4-7  days 
after  sporozoite  inoculation  did  not   show  the  objects  noted   1  and  2  days  after 
infection.     Many  of  the   1  and  2  day  fluorescent  objects  were   stained  with 
Giemsa  and   located  precisely.     These  were  in  parenchymal  cells  and  morphologi- 
cally resembled  individual   forms  as   in  older  exoerythrocytic  stages.     That  is, 
they  showed  a   small  nucleus  within  a   small  ring.     Autoradiographs  showed  a 
similar  lesion  in  parenchymal  cells. 

Parasites  were  demonstrated  in  the   liver  4  days  after  sporozoite  inocu- 
lation by  tissue   culture  methods.     This  was  accomplished  by  removing   liver 
tissue  4-days  post-infection  and  keeping  it   in  culture   for  2  additional  days. 
Then,  parasites  were  demonstrated  in  the  parenchymal   cells  of  the   cultured 
tissue. 

Significance  to  Bio-medical  Research  and  Program  of  the  Institute: 
Three  different  valid  methods  have  been  used  to   locate  organisms  in  tissues. 
These  methods,  obviously,  have  utility  in   studying  other  organisms.     Pre- 
viously, workers  appeared  to  have   relied  on  a   single  method,  namely  demonstra- 
tion of  parasites  in  histological   sections  stained  by   conventional  methods. 
Conceivably,   it  is  important  to  know  what  tissues  are   involved  in  parasitic 
diseases   for  purposes  of  chemotherapy.     Although  involvement  of  other  tissue 
has  not  been  ruled  out,  all  the  evidence   from  these   studies  point  to  parenchy- 
mal cells  of  liver  as  harboring  the  parasites  early  after  their  entry  into 
the  body. 

Proposed  Course  of  the  Project t     These   studies  will  be   continued  in  order 
to  establish  if  tissues  other  than  liver  are   invaded  by  the  parasite,  and  if 
so,  do  they   survive.     Attempts  will  be  made  to  determine  whether  or  not   some 
of  the  tissue  parasites  and/or  blood   forms  produce  a   secondary  invasion  of 
tissues. 

Part  B  included   -  Yes 
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Part  B  Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 

Ingram,  R.   L.     Maintenance  of  organized  adult   liver  tissue  in  vitro.     J.  Exptl. 
Cell  Research  (in  press). 

Honors  and  awards  relating  to  this  project: 

None 
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Part  A 


Project  Title:     Immunochemical  and   cytochemical   studies  of  malaria 
parasites. 

Principal  Investigator:     Robert  L.   Ingram 

Other  Investigators:     C.G.  Dobrovolny,  J.W.    Kilpatrick,  F.E.  Jones,  C.S. 

Smith,   and  J.R.  Jumper 

Cooperating  Units:     None 

Man  Years    (calendar  year  1962): 
Total:  1 

Professional:  0.5 

Other:  0.5 

Project  Description: 

Objective ;     To   find  methods  of  demonstrating  early   forms  of  tissue    stages 
and  to  determine  immunological  relationship  among   simian  malarias.     Also,  to 
use  these  methods  to   study  the   cycle   of  malaria   in  mammalian  hosts  and  to 
study  various  aspects  of  chemotherapy  against  tissue   forms  of  malarias. 

Methods  Employed:     The    fluorescent  antibody    (FA)   and   conventional  histo- 
logical  staining  techniques  were  employed.     Hyperimmune   serum  for  staining 
Plasmodium  qallinaceum  was  obtained   from  chicks  that  recovered   from  an  experi- 
mental  sporozoite -induced  infection.     The   chicks  were   subsequently  challenged 
several  times  with  blood    forms  of  the  organism.     Additional  immune   serum  was 
collected   from  two  female  white   rabbits  that   received   four  intravenous  in- 
jections of  a   sporozoite   suspension.      Serum  for  staining  the   simian  malarias 
was  obtained   from  monkeys  which  were  experimentally  infected,   some  with  sporo- 
zoites,   others  with  blood   forms.     All  the  animals  were   challenged  2-4     times 
with  blood   forms  of  the  parasites.     Anti-serums  for  £..   vivax  and  P..    falciparum 
obtained   from  human  volunteers  were  furnished  by  the  Section  on  Clinical 
Studies,  Laboratory  of  Parasite  Chemotherapy  in  the  Federal  Prison,  Atlanta. 
All   serums  were   fractionated  with  ammonium  sulfate  to   secure  the   gamma- 
globulin conponent  which  was   labeled  with  fluorescein  isothiocyanate    (FIC). 
Both  the  direct  and   indirect  methods  were  employed.     Controls  were  made  to  test 
the   immune specificity  of  the   staining.     The  preparations  were   stained  with 
Giemsa  to  verify   results  obtained  with  FA. 
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l^aior  Findings:     Tissue   stages  of  Plasmodium  qallinaceum.  £..    cvnomolqi  B, 
and  E..   cvnomolqi  PT  were   stained  by  the  FA  technique.     Methods  were  devised 
whereby  the  FA  stained  parasites  could  be  restained  with  Giemsa.     Furthermore, 
the  Giemsa   stain  could  be   removed   from  these   slides  and  the  parasites  retained 
their  fluorescence.     The  immunological  relationship  among  various  species  of 
simian  malarias  was   shown  by  the  FA  technique  to  be   closely  correlated  with 
morphological  similarities  of  the   species.     These  methods  were  employed  to 
show  that  tissue   stages  did  not  develop  in  the   liver  of  monkeys  infected  with 
sporozoites  when  the  animals  were  treated  with  the  drug  CI -501. 

Siqnificance  to  Bio-medical  Research  and  Proqram  of  the  Institute; 
The  demonstration  that  the  FA  technique   can  be  employed  with  Giemsa   staining 
to  study  parasitic  diseases   should  have   further  application  in  the   study  of 
malaria  and  other  disease  producing  organisms.     These  procedures  have  been 
used  in  this   laboratory  to  study  the   cycle  of  malaria   in  the  host,  enployed 
in  chemotherapeutic  studies,  and  used  to  aid  microscopist  in  studying  early 
tissue   stages  of  malaria  by   conventional  histological  methods.     Continued 
application  of  these  methods  will  be  used  in  this   laboratory  in  various  stud- 
ies now  in  progress. 

Proposed  Course  of  the  Project;     Refinement  of  techniques,  especially, 
with  regards  to  fixing,   removal  of  nonspecific  staining,  and  dissociation  of 
the  antigen-antibody  conplexes  will  be  attempted.     The  methods  will  be  applied 
to  further  immunological   studies  of  simian  and  human  malarias. 

Part  B  included   -  Yes 
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PHS-NIH 

Individual  Project  Report 

Calendar  Year  1962 

Part  B  Honois,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 

Ingram,  R.L.  and  Carver,  R.K.  Application  of  the  fluorescent  antibody  (FA) 
technique  to  the  study  of  tissue  stages  of  malaria  parasites.  Science 
(in  press). 

Honors  and  awards  relating  to  this  project: 

None 
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Project  Title:  Studies  on  simian  malarias  in  hvrnian  volunteers 

Principal  Investigator:  G.  Robert  Coatney 

ether  Investigators;  Peter  G.  Contacos,  Joseph  S.  Lunn, 

Harvey  A.  Elder,  John  W.  Kilpatrick, 
Charles  G.  Dobrovolny,  and  Don  E.  Eyles 

Cooperating  Units:  Department  of  Justice,  Bureau  of  Prisonsj 

LPC-Section  on  Cytology,  Chamblee,  Georgia j  and 
LPC-Far  East  Research  Unit,  Kuala  Lumpur,  Malaya 

Man  lears  (calendar  year  1962): 
■Ibtal:        2  3/ii 
Professional;    3A 
Other:        2 

Project  Description: 

Objectives: 

To  continue  the  study  of  simian  malarias  in  human  volunteers  with  special 
emphasis  on  establishing  simian  malarias  other  than  Plasmodium  cynomolgi  in 
man. 

Methods  Employed;  Normal  inmate  volunteers  at  the  U.  S.  Penitentiaiy, 
Atlanta,  Georgia,  are  screened  before  they  are  admitted  to  the  project.  Vol- 
unteers are  under  the  care  of  the  resident  investigators  whether  handled  as 
outpatients  or  as  inpatients.  They  are  exposed  to  infection  either  by  the 
bites  of  infected  mosquitoes  or  by  the  intravenous  injection  of  parasitized 
homologous  blood.  They  freely  submit  themselves  to  all  necessary  laboratory 
procedures  and  receive  medications  only  as  prescribed.  Participation  on  a 
project  varies  from  6  to  18  months  depending  on  the  nature  of  the  project. 

Major  Findings; 

I.  Plasmodixim  cynomolgi 

A.  Adaptation  Studies  with  the  B  and  M  strains  in  man 

o4 
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This  study  was  initiated  to  determine  whether  r^id  serial  passages  of 
Plasmodimn  cynomolgL  woiild  adapt  in  man  to  give  "better"  simian  malaria  infec- 
tions in  man. 

Infection  with  the  B  strain  of  P,  cynoroolgi  was  passaged  serially  from 
volunteer  BL  to  AL  to  BO  to  BE,  The  infection  in  volunteer  BE  had  to  be  term- 
inated for  disciplinary  reasons.  Passages  were  again  restarted  from  volunteer 
AL  to  WZ  to  PU.  Maximum  parasitemias  were  less  than  $0  parasites  per  cram  of 
blood  and  fever  was  minimal  in  the  first  passages  (AL — •>  BO — >BE).  However, 
when  serial  passages  were  restarted  from  AL  on  his  infection  day  k9   (less  than 
50  parasites  per  cimn  of  blood)  to  MY,  a  maximijim  parasite  count  of  1150  per  cmm 
and  a  maximtmi  fever  of  10it,2°F  obtained  for  MY  on  day  19.  Waen   tt«  infection 
was  passed  from  MY  to  PU,  parasitemia  was  evident  on  infection  day  3,  A  maxi- 
mum temperature  of  lOii.ii  F  was  recorded  on  day  U.  However,  parasite  counts 
were  always  less  than  $0   per  cram  of  blood. 

The  M  strain  of  P.  cynomolgi  was  passaged  serially  through  7  volunteers 
in  one  group,  6  volunteers  in  a  2nd  group,  3  volunteers  in  a  3rd  group,  and 
8  volunteers  in  a  Uth  group.  The  serial  passages  along  with  the  maximum  para- 
site counts  per  cmm  of  blood  given  in  parentheses  follow: 

BA  (250)  BA  (250)  BA  (2S0)  BA  (250) 

BO  (1150)  BO  (1150)  KE  (3550)  KE  (3550) 

NE  (100)  NE  (100)  VO  (350)  BRA  (6OO) 

ER  (150)  BR  (150)  ST  (1350) 

SE  (150)   SE  (150)  ;vD  (350) 

FR  (1600)    DU  (700)  ER  (100) 

SE  (650)  RU  (50) 

RA  (7200) 

In  this  series  parasitemia  in  the  original  blood  induced  infection 
(vol.  BA)  was  observed  throvigh  infection  day  82.  Moreover,  when  blood  was 
passed  from  this  satie  volunteer  on  his  infection  day  65,  the  parasite  was  still 
capable  of  producing  an  infection  in  a  new  volunteer  (KE)  which  exhibited  a 
maximum  parasite  count  of  3550  parasites  per  cmm  of  blood  and  a  maximum  re- 
corded temperatiire  of  lOii  F.  Unfortunately,  the  infection  could  not  be  pas- 
saged from  volunteer  RA  (maximum  parasite  count  of  868O  per  cmm)  because  jaxin- 
dice  appeared  in  one  of  the  earlier  volunteers  in  his  line  of  passage.  However, 
the  variable  maximum  parasitemias  observed  in  the  serial  passages  indicate  that 
the  next  volunteer's  parasitemia  most  probably  would  not  have  been  as  high. 

It  would  seem  from  these  results,  that  "better"  simian  malaria  infections 
in  man,  parasitologicaliy  as  well  as  clinically,  are  a  function  more  of  the 
host  than  of  the  parasite  itself. 

B.  Life  Pattern  Studies  with  the  B  strain  in  man 

None  of  9  volxinteers  exposed  to  infection  with  the  B  strain  by  bites 
of  infected  mosquitoes  demonstrated  any  relapse  activity  after  treatment  of 
their  primary  attacks  with  quinine  sulfate. 

to 
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C.  Inf activity  Studies  with  the  B  strain  in  man 

Three  volunteers  T^re  each  exposed  to  infection  with  the  B  strain 
of  Plasmodium  cyncmolgi  by  the  bite  of  only  one  heavily  infected  mosquito. 
One  of  the  3  volunteers  developed  a  patent  parasitemia  on  ^ay  19.  This  vol\m- 
teer  experienced  fever  with  a  maximum  ten^erature  of  103.0  F,  There  were  k 
tertian  fever  cycles.  Parasitemia,  less  than  50  parasites  per  cmm  of  blood, 
was  present  from  day  19  through  35.  This  study  has  demonstrated  for  the  first 
time  that  simian  malaria  can  be  established  in  man  by  the  bite  of  only  one 
infected  mosquito.  Moreover,  infection  produced  by  one  mosquito  is  comparable 
clinically  as  well  as  parasitologically  to  those  infections  produced  by  the 
bites  of  up  to  2$  positive  mosquitoes. 

D.  Infectivity  Studies  with  the  PT  strain  in  man 

The  question  as  to  whether  a  Plasmodium  cynomolgi  recently  isolated 
from  the  field  coTiLd  also  be  transmitted  to  man  has  often  been  asked.  This 
question  in^jlies  that  the  establishment  of  P.  cynomolgi  in  man  may  be  a  lab- 
oratory curiosity.  To  answer  this  question,  mosquitoes  fed  on  a  monkey  infec- 
ted by  blood  directly  from  a  naturally  infected  pigtail  monkey  from  Malaya 
were  allowed  to  bite  3  volvinteers.  This  strain  has  been  given  the  name  PT 
strain  because  it  comes  from  the  pigtail  monkey.  Two  of  the  3  volunteers  de- 
veloped patent  infections  on  the  20th  day.  Parasitemia  persisted  for  up  to 
15  days.  Parasite  counts  were  less  than  50  per  cram  of  blood.  There  was  a 
marked  absence  of  syrnptomatology  in  these  2  volTinteers,  Infection  was  con- 
firmed by  blood  passage  into  clean  rhesus  monkeys.  The  infection  was  also 
passed  serially  by  blood  through  3  volunteers.  Serial  passage  of  this  strain 
in  man  resulted  in  increased  syij?)tomatology  including  splenic  enlargement 
(3  cms.  below  LCM). 

E.  Balabacensis  strain 

One  attempt  to  transmit  a  strain  of  P.  cynomolgi  (isolated  from  a 
wild-caught  Anopheles  balabacensis  mosquito)  using  infected  A.  maculatus  mos- 
quitoes shipped  to  us  from  Malaya  by  Dr.  Don  Eyles  has  been  unsuccessful, 

II,  Human  Infectivity  Studies 

A,  Plasmodium  gonderi 

Three  volunteers  were  exposed  to  infection  with  this  vivax-like 
parasite  of  monkeys  by  the  bites  of  from  33  to  3$   heavily  infected  Anopheles 
freebomi  mosquitoes.  No  evidence  of  patent  infection  has  obtained  through 
a  period  of  slightly  over  one  year. 

B.  Plasmodium  intii 

We  have  been  able  to  expose  only  one  volimteer  to  infection  with  this 
Asian  quartan-like  malaria  parasite  of  monkeys.  This  volunteer  was  bitten  by 
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25  A,  freeborni  mosquitoes  of  which  12  were  sporozoite  positive  with  a  total 
gland  rating  of  I6  pluses.  This  exposure  is  considered  to  be  substandard. 
Conclusive  patent  parasitemia  has  not  been  demonstrated  through  an  observation 
period  of  six  months. 

C,  Plasmodi\mi  brasilianvun 

Originally,  one  volunteer  was  exposed  to  infection  by  the  bites  of 
Anopheles  freeborni  raosqioitoes  fed  on  a  spider  monkey  infected  with  this  Cen- 
tral American  simian  malaria  species  which  is  "quartan-like".  This  volunteer 
was  bitten  by  a  total  of  26  mosquitoes  of  which  6  were  sporozoite  positive 
with  a  total  gland  rating  of  23  pluses.  Infection  has  not  been  demonstrable 
in  this  volunteer  through  208  days. 

Two  additional  volunteers  were  later  exposed  to  the  bites  of  18  Anopheles 
freeborni  mosquitoes  of  tiihich  8  irere  sporozoite  positive  with  a  total  gland 
rating  of  19  pluses.  One  of  these  volunteers  developed  a  patent  parasitemia 
on  infection  day  6U.  Maximiom  tempera txire  to  date  has  been  99.6°F.  Parasitemia 
has  persisted  (to  date)  for  8  days  with  a  maximvmi  count  of  less  than  50  para- 
sites per  cram  of  blood. 

Significance  to  Bio-medical  Hesearch  and  the  Program  of  the  Institute; 
This  country  along  with  other  countries  is  committed  to  a  program  of  vjorld- 
wiciB  malaria  eradication.  In  I96O,  the  establishment  for  the  first  time  of  a 
simian  malaria  species,  Plaauodium  cynomolgi  in  man  was  reported  by  Eyles, 
Coatney,  and  Getz.  It  has  been  considered  by  most  malariologists  that  non- 
human  reseiTroirs  wotild  not  be  a  problem  in  malaria  eradication.  The  demon- 
stration reported  herein  that  a  second  simian  malaria  species  (P.  brasilianvmi) 
can  infect  man  reenphasizes  the  necessity  for  reconsideration  of  our  thoughts 
on  the  role  of  non-human  reservoirs  of  malaria  in  programing  for  world-wide 
eradication. 

Proposed  Coxjrse  of  the  Project;  To  continue  studies  on  simian  malarias 
with  en5)hasis  on  the  following:   (l)  thorough  clinical  and  parasitological 
observations  on  P,  brasilianum  infections  in  man,  (2)  the  man  to  man  transmis- 
sion of  P.  brasilianum  by  mosquito  bite,  (3)  the  establishment  of  still  other 
simian  nalaria  species  in  man,  and  (U)  fluorescent-antibody  studies  on  sera 
collected  during  in  vivo  cross  immunity  studies  between  simian  and  human  mal- 
arias. 


Part  B  included  -  Yes 
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Part  B  Honors,  Awards,   and  Publications 

Publications  other  than  abstracts  from  this  project: 

Contacos,  P.G.,  Elder,  H.A.,  Coatney,   G.R.,  and  Genther,  C,     Man  to  inaii 
transfer  of  two  strains  of  Plasmodium  cynomolgi  by  mosqixito  bite.     Am.   J, 
Trop.  Med,   and  Hyg.,  n (2): 186-193.     1962. 

Kuvin,  S.F.,  Beye,  H.K.,  Stohlman,  F,,   Jr.,  Contacos,  P.G-.,  and  Coatney, 
G.R.     Clinical  and  physiological  responses  in  sporozoite-induced  B  strain 
Plasmodium  cynomolgi  and  Plasmodium  vivaac  infections  in  normal  volunteers. 
Trans.  Roy.  Soc.  Trop.  Med.  and  Hyg.,  56(5) J371-378,     1962. 
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Project  Title:  Evaluation  of  a  repository  dihydrotriazine  metabolite 
of  chlorguanide ,  CI-501,  against  human  malaria 

Principal  Investigator:  G.  Robert  Coatney 

Other  Investigators:  Peter  G,  Contacos,  Joseph  S,  Lunn,  Harvey  A.  Elder, 

and  John  W.  Kilpatrick 

Cooperating  Units:  (1)  Department  of  Justice,  Bureau  of  Prisons,  and 

(2)  LPC,  Section  on  Cytology,  Charablee,  Georgia 

Man  Years  (calendar  year  1962): 
Total:        h  1/2 
Professional:  1 
Other:        3  1/2 

Project  Description: 

Objectives: 

To  evaluate  the  prophylactic  and/or  suppressive  effect  of  a  single  intra- 
nmscular  injection  of  CI-501  to  single  or  multiple  challenges  with  human  mal- 
arias. 

Methods  Employed:  Normal  inmate  volunteers  at  the  U.  S.  Penitentiary, 
A.tlanta,  Georgia,  were  given  a  single  intramuscular  injection  of  CI-501  at  a 
dosage  of  ^  mg./Kg.  body  x-reight.  To  test  the  antimalarial  activities  of  tliis 
preparation,  the  medicated  volunteers  vjere  challenged  vri.th  the  Chesson  strain 
Df  Plasmodium  vivaxj  or  the  S.  Rhodesian  or  KcLendon  strains  of  P.  falciparum. 
Challenge  was  either  by  multiple  bites  of  infected  mosquitoes  or  by  the  intra- 
srenous  inoc\ilation  of  10  ml.  of  parasitized  homologous  blood.  The  number  of 
Dhallenges  ranged  from  1  to  8,  The  intervals  of  time  between  challenges  were 
irariable,  the  earliest  being  $   days  and  the  latest  being  322  days  after  medi- 
:ation.  Adequate  controls  were  used.  Daily  blood  smears  were  made  and  exam- 
ined either  daily  or  1  to  3  times  a  week. 
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Ha jii f  Findings; 

I.  Repository  effect  of  CI-501  against  P.  vivax  Chesson  strain 

Twelve  of  thirteen  volunteers  given  an  intramusciilar  injection  of 
^  lu^./Kg,  body  weight  of  CI-501,  Lot  No.  X8607,  have  been  con^jletely  protected 
dgsiinst  vivax  malaria  after  1  to  8  exposures  by  the  bites  of  infected  inosqui- 
toes   for  a  miniinura  of  198  and  maximum  of  357  days.  One  medicated  volunteer 
in  this  group  developed  patent  parasitemia  on  day  31^1  (19  days  after  his  8th 
exposure). 

Of  11  volunteers  receiving  CI-501,  Lot  No,  X8838,  all  but  one  have  been 
protected  for  a  minimum  of  I98  and  maximum  of  308  days.  The  one  volunteer 
developed  parasitemia  with  clinical  manifestations  I69  days  after  receiving 
this  preparation  (2  days  after  his  3rd  exposure). 

Four  volunteers  having  received  01-501,  Lot  No.  X8607  or  X8838,  were 
challenged  only  once  with  parasitized  blood  at  k9  to  lli6  days  after  medication. 
These  k  volvmteers  were  conpletely  protected  ty  CI-501. 

In  summary,  22  of  2k  volunteers  given  a  single  intramuscular  injection  of 
CI-501  and  challenged  by  the  bites  of  infected  mosquitoes,  have  been  protected 
to  date  (I6-XI-62)  against  vivax  malaria  for  from  I98  to  357  days  or  approxi- 
mately 7  to  12  months.  One  volvmteer  experienced  protection  for  only  I69  days 
or  5  months  and  3  weeks.  Another  volunteer  was  afforded  protection  for  3lil 
days  or  11  months  and  1  week, 

H.  Repository  effect  of  CI-501  against  P.  falciparum  -  South  Rhodesian 
and  McLendon  strains 

Initially,  k  volunteers  medicated  with  GI-501,  Lot  No.  X8838,  were 
challenged  by  blood  parasitized  with  the  S.  Rhodesian  strain  of  P.  falciparum, 
9  to  12  days  after  medication.  All  h  volunteers  developed  parasxtemias  2  to 
9  days  after  exposure.  Since  these  results  were  unexpected  on  the  basis  of  our 
studies  using  P.  vivax,  blood  was  subinoculated  into  2  clean  volunteers.  When 
patent  infections  obtained,  they  were  treated  orally  with  the  parent  conpound, 
chlorguanide  (100  mg.  t.i.d.  for  5  days).  Parasites  were  cleared  from  the  cir- 
culating blood  72  hours  after  treatnrent  was  started  but  reappeared  6  and  11 
days  after  treatment,  indicating  some  resistance  of  this  strain  to  chlorguanide. 

For  this  reason,  it  was  decided  to  medicate  2  additional  volvmteers  with 
CI-501  and  to  cha3J.enge  them  with  blood  parasitized  with  the  McLendon  streiin 
of  P.  falciparum  which  was  known  to  be  sensitive  to  chlorguanide.  Both  volun- 
teers were  protected  (through  93  days  of  observation). 

Four  additional  volunteers  medicated  with  CI-501  irere  challenged  with  the 
S.  Rhodesian  strain  of  P.  falciparum  but,  in  this  case,  by  tlie  bites  of  infec- 
ted mosquitoes.  The  initial  challenges  were  5  days  after  medication.  All  k 
men  were  protected.  The  control  volunteer  developed  parasitemia  in  11  days. 


Serial  No.  NIAID-13li-A 

Significance  to  Bio-medlcal  Research  and  the  Program  of  the  Institute; 
These  results  are  of  great  significance  since  this  preparation  presents  for 
the  first  time  an  antimalarial  which  can  protect  against  human  malaria  (vivax 
type)  for  a  minimum  of  6  months  and  probably  up  to  one  year  when  given  once 
as  an  intramuscular  injection.  This  preparation  has  good  possibilities  in 
providing  for  the  implementation  of  malaria  eradication. 

Proposed  Course  of  the  Project;  Since  the  majority  of  subjects  remain 
protected  by  the  drug,  the  present  studies  must  be  continued  in  order  that  we 
obtain  a  representative  enc^oint.  It  is  proposed  to  initiate  a  similar  study 
using  this  preparation  in  an  aqueotis  vehicle  in  contrast  to  the  oleagenous 
vehicle  of  the  original  study.  The  ultimate  test  must,  for  obvious  reasons, 
be  in  the  field. 
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Part  A 


Project  Titles  Studies  in  human  malaria 

Principal  Investigator:  G.  Robert  Coatney 

Other  Investigators:  Peter  G.  Contacos,  Joseph  S.  Lunn,  Harvey  A.  Elder, 

John  1j'.  Kilpatrick,  and  Martin  D,  Young 

Cooperating  Units:   (1)  Department  of  Justice,  Bureau  of  Prisons,  and 

(2)  LPC,  Section  on  Cytology,  Chanblee,  Georgia 

Man  Years  (calendar  year  I962): 
Total:        2  1/2 
Professional:    1/2 
Other:        2 

Project  Description: 

Objectives; 

To  evaluate  new  antimalarial  drugs  and  to  study  parasite  resistance  to 
drugs  as  they  may  relate  to  the  cheraotherapeutic  aspects  of  malaria  eradica- 
tion. 

Methods  Enployed;  Normal  inmate  volunteers  at  the  U,  S.  Penitentiary, 
Atlanta,  Georgia,  are  screened  before  they  are  admitted  to  the  project.  Vol- 
unteers are  under  the  care  of  the  resident  investigators,  Taey   are  exposed 
or  challenged  to  infection  either  by  the  bites  of  infected  mosquitoes  or  by 
the  intravenous  injection  of  homologous  parasitized  blood.  They  submit  freely 
to  necessary  laboratory  procedures  and  receive  antimalarials  or  other  medica- 
tions only  as  prescribed  by  the  resident  investigators.  Participation  in  any 
one  project  may  range  from  6  to  18  months  depending  on  the  nature  of  tlie 
project. 

Major  Findings: 

I.  Evaluation  of  Burroughs-Wellcome  377C5U 

Burroughs-Wellcome  377C5U,  a  dihydroxynaphthalene ,  was  tested  for 
therapeutic  efficacy  against  3  strains  of  P,  falciparum  (S.  Rhodesian, 

■^2 


Serial  No.  NIAID-13i|-B 

Colombian,  Thai)  and  the  Chesson  strain  of  P.  vivax.  The  dosage  regiinsn  was 
300  rag  every  12  hours  for  h  doses;  i.e.,  a  total  of  1200  mg  in  36  hours. 

Of  Ik  volunteers  vd.th  falciparum  malaria  given  an  initial  treatmsnt  with 
this  drug,  only  h  were  cleared  of  parasites  in  the  circulating  blood.  All  k 
experienced  a  reappearance  of  parasites  in  6  to  21  days  after  treatment. 

All  15  volunteers  with  vivax  infections,  whether  induced  by  sporozoites 
(mosquito  bite)  or  the  intravenous  inoculation  of  parasitized  blood,  had  para- 
sites removed  from  the  circulating  blood  in  from  2  to  U  days,  with  a  iwsdian  of 
3  days.  Parasites  reappeared  in  all  but  2  of  the  15  in  from  10  to  39  days.  Of 
interest  is  the  fact  that  2  of  the  recurrences  were  in  blood  induced  infections 
which  indicates  inadequate  therapy. 

It  would  cppear  from  these  results  that  this  compound,  even  in  the  high 
dosage  regimen  used  here,  is  not  as  efficacious  as  chloroqviine  or  other  com- 
monly employed  antimalarials. 

II.  Life  Pattern  Studies 

Basic  life  pattern  (relapse)  studies  with  the  Venezuelan  strain  of 
Plasmodium  vivax  have  been  acconplished.  Nine  of  the  10  volunteers  in  this 
study  developed  parasitemia  after  e^q^osure  to  bites  of  infected  mosquitoes. 
After  3  or  1;  days  of  parasitemia,  all  infections  whether  initial  or  due  to 
relapse  were  treated  with  1^0  grains  of  quinine  siilfate.  A  tabulation  of  our 
observations  follovre: 

Days  after  exposure  to  infection 


Volunteer 

Primary  Attack 

1st  Relapse 

2nd  Relapse 

3rd  Relapse 

itth  Relapse 

MC 

lit 

MI 

16 

SP 

16 

McC 

15 

no 

HD 

16 

33I1 

U25 

OB 

13 

lij6 

256 

31U 

EA 

111 

175 

312 

m3 

BRU 

lU 

182 

hh^ 

U63 

CO 

13 

123 

186 

261 

300 

It  can  be  seen  that  only  6  of  the  9   volunteers  who  developed  patent  infec- 
tions demonstrated  any  relapse  activity  through  500  days  of  observation.  One 
volunteer  relapsed  once,  one  relapsed  2  times,  3  relapsed  3  times,  and  one  re- 
lapsed a  Uth  time.  The  earliest  recorded  relapse  was  day  110 j  the  latest  was 
day  ii63. 

It  is  rather  obvious  that  this  strain  of  P.  vivax  does  net  have  a  char- 
acteristic and/or  predictable  relapse  pattern," 
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HI.  Stvidies  on  drug  resistant  strains  of  Plasmodium  falciparum 

A.  Colombian  strain 

This  strain  of  P.  falciparum  originated  in  Colombia,  South 
America.  Failure  of  chloroquine  and  amodiaquine  (U-aminoquinoline  drugs)  to 
cure  infections  with  this  strain  was  reported  by  Dr.  Martin  Young  and  others. 
In  the  Annual  Report  of  1961,  we  reported  cross-resistance  of  this  strain  to 
mepacrine  whether  used  suppressively  or  therapeutically.  Since  then,  this 
strain  was  also  found  to  be  resistant  to  B-W377C$U  at  a  total  dose  of  1.2 
grams  and  to  CI-U23  (an  acridine-N-oxide )  at  a  total  single  dose  of  600  mg. 
Quinine  sulfate,  1^0  grains  (ovir  usual  dosage  for  curing  non-resistant  strains 
of  P.  falciparum)  failed  in  2  cases.  When  the  dosage  was  increased  to  210 
grains  in  7  days,  cures  were  obtained.  Pyrimethamine  at  a  dose  of  50  mg.  was 
curative . 

In  summary,  this  strain  was  found  to  be  resistant  to  the  usual  therapeu- 
tic doses  of  chloroquine,  mepacrine,  B-W377C5U  (a  new  naphthalene  drug),  and 
CI-U23  (a  new  acridine  drug).  This  strain  was  foxind  to  susceptible  to  quinine 
sulfate  (210  grains)  and  to  pyrimethamine. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute; 
Studies  on  human  malaria  in  volunteers  are  significant  especially  as  they 
relate  to  malaria  eradication.  Knowledge  obtained  from  evaluating  new  anti- 
malarials Tinder  well-controlled  conditions  can  be  applied  in  the  field  of  mal- 
aria eradication  programing.  The  importance  of  parasite  resistance  (currently 
3  proven  resistant  strains)  to  known  effective  antimalarials  is  obvious,  espe- 
cially as  it  relates  to  malaria  eradication. 

Proposed  Coiirse  of  the  Projects  To  continue  studies  on  evaluation  of 
drug  possessing  antimalarial  activity  and  parasite  resistance  in  terras  of  mal- 
aria eradication. 


Part  B  included  -  Yes 
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Part  B    Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 

Kuvin,  S.F.,  Tobie,  J.E.,  Evans,  C.B.,  Coatney,  G.R.,  and  Contacos,  P.G. 
Antibody  prodviction  in  human  malaria  as  determined  by  the  fluorescent  antibody 
technique.  Science,  135:1130-1131.  1962, 

Kuvin,  S.F.,  Tobie,  J.E.,  Evans,  C.B.,  Coataiey,  G.R,,  and  Contacos,  P.G. 
Fluorescent  antibody  studies  on  tne  course  of  antibody  production  and  serum 
gamma  globulin  levels  in  normal  volunteers  infected  with  human  and  simian  mal- 
aria. Am,  J.  Trop.  Med,  and  i^g.,  ll(U):U29-i;36,  I962 

Tobie,  J.E.,  Kuvin,  S.F.,  Contacos,  P.G.,  Coatney,  G.R.,  and  Evans,  C.B. 
Fluorescent  antibody  studies  on  cross  reactions  between  human  and  simian  mal- 
aria in  normal  volunteers.  Am.  J.  Trop.  Med.  and  Hyg.,  11(5) s 589-596.  1962, 

Contacos,  P.G.,  Elder,  H.A.,  and  Coatney,  G.R.  Therapeutic  Trials  of  a 
Dihydroxjmaphthalene  (377C5U)  against  Plasmodium  falciparum  and  Plasmodium 
vivax  infections  in  human  volunteers.  Am,  J.  Trop.  Med.  and  I^g,,  in  press, 

Blumberg,  B.S,,  Kuvin,  S.F.,  Robinson,  J.C,  Teitelbaum,  J.M.,  and 
Contacos,  P.Q.  Haptoglobins  and  Malaria,  In  press. 
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Part  A 


Project  Title:   Studies  of  the  vectors  of  simian  and  human  malaria. 

Principal  Investigators:  Don  E.  Eyles,  McWilson  Warren,  R.  H.  Wharton 

Other  Investigators:   Cheong  Weng  Hooi,  C.  P.  Ramachandram 

Cooperating  Units :   Institute  for  Medical  Research,  Federation  of 

Malaya  (Division  of  Entomology) 

Man  Years  (calendar  year  1962) 
Total  5 

Professional      1 
Other  4 

Project  Description: 

Objectives :   To  study  the  transmission  of  simian  malaria  as  related 
to  human  malaria;   1.  To  determine  the  species  of  mosquitoes  which  act  as 
vectors  of  simian  malaria j   2.  To  determine  if  these  are  the  same  as  the 
vectors  of  human  malaria;   3.  To  study  the  feeding  habits  of  the  simian 
vectors,  comparative  biting  rates  in  the  canopy  and  on  the  ground,  and  the 
frequency  with  which  man  is  attacked,  so  that  an  estimate  may  be  made  as 
to  the  degree  of  monkey-man  contact  via  mosquito;   4.  To  determine  the 
origin  of  the  sporozoites  found  frequently  in  some  oriental  Anopheles  which 
are  of  doubtful  primate  origin;   5.  To  determine  experimentally  the  suscep- 
tibility of  common  oriental  Anopheles  to  infection  with  various  species 
of  simian  malaria;   6.  To  assess  the  importance  of  the  finding  that  certain 
species  of  culicine  mosquitoes  are  susceptible  to  primate  malaria  infection. 

Methods  Employed:   Mosquitoes  are  systematically  collected  and  dis- 
sected.  Sporozoites  found  are  injected  intravenously  into  uninfected 
rhesus  monkeys  and  sometimes  into  man  or  other  animals  and  the  recipients 
observed  for  infection.   Ecological  studies  are  made  in  selected  habitats  : 
1.  Coastal  mangrove  fringe;  2.  Swamp  forest  of  the  coastal  plain  in  Malaya; 
3.  Foothills  and  high  jungle  areas  of  Malaya;  4.  Anopheles  bal abac ens is 
area  of  Cambodia;  and  5.  Other  areas  as  studies  indicate.   The  mosquito 
fauna,  primate  fauna  and  ecological  factors  are  studied.   Platforms  are 
erected  in  the  canopy  and  trapping  done  using  monkey  and  human  bait  over 
extended  periods.   Searches  are  made  for  freshly  engorged  mosquitoes  and 
tests  made  of  the  origin  of  the  blood  meal.   Sentinel  monkeys  are  exposed 
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to  risk  of  infection.   A  variety  of  mosquitoes  are  kept  in  the  insectary 
through  the  rearing  of  eggs  deposited  by  wild-caught  females  and  through 
artificial  mating  procedures.   Susceptibility  studies  are  made  by  simul- 
taneously feeding  test  species  and  control  species  on  infected  animals. 
Experiments  are  done  to  determine  more  efficient  trapping  methods  for 
mosquitoes;  and  studies  are  made  of  the  biting  cycles  of  Anopheles . 

Major  Findings :   Further  work  has  confirmed  the  role  of  A.  hackeri  as 
a  vector  of  simian  malaria  in  the  coastal  mangrove  fringe.   Two  additional 
isolations  have  been  made  from  this  species,  which  brings  the  total  to 
eight;  these  eight  harbored  four  species  of  monkey  malaria.   One  new  species 
was  isolated  from  this  mosquito  and  was  later  found  to  occur  in  the  long- 
tailed  macaque.   Studies  made  of  the  habits  of  A.  hackeri  indicate  that 
they  disperse  purposefully  from  their  breeding  area  to  areas  in  which 
monkeys  live  sometimes  flying  500  yards  to  obtain  blood.   The  well-studied 
A.  hackeri  area  was  used  for  developmental  studies  on  mosquito  trapping 
which  led  to  the  conclusion  that  a  modified  monkey-bait  net-trap  was  the 
best  for  the  monkey  malaria  studies. 

It  was  proved  that  Anopheles  leucosphyrus  is  a  monkey  malaria  vector 
in  Malaya,  as  the  sporozoites  from  a  wild-caught  female  produced  Plasmodium 
inui  infection  in  a  rhesus  monkey.   This  mosquito  was  captured  when  attack- 
ing man,  so  a  mechanism  of  cross-transfer  of  monkey  malaria  to  man  was 
demonstrable.   Similarly  it  was  proved  that  Anopheles  balabacensis  introlatus 
is  a  vector  of  monkey  malaria  in  Malaya,  and  other  studies  have  shown  that 
this  species  too  attacks  man  about  as  readily  as  it  attacks  monkeys. 

Ecological  studies  indicated  that  members  of  the  A.  leucosphyrus  group 
in  general  frequently  attack  monkeys  in  the  canopy;  whereas,  such  mosquitoes 
as  A.  umbrosus ,  A.  letif er ,  A.  sundaicus ,  A.  maculatus  and  others  do  not 
often  bite  in  the  canopy.   The  conclusion  is  that  malaria  as  a  zoonosis 
should  be  studied  in  areas  where  A.  leucosphyrus  group  mosquitoes  are  common. 

With  this  in  mind  an  ecological  study  was  done  in  Cambodia.   An  area 
was  located  with  tremendous  densities  of  A.  balabacensis  balabacensis  was 
present.   Biting  studies  showed  that  the  attack  rate  on  monkeys  in  the 
canopy  and  man  on  the  ground  was  nearly  equivalent.   Sporozoites  were 
inoculated  into  monkeys  (13)  but  results  are  not  yet  available. 

It  was  found  that  the  sporozoites  so  frequently  found  in  A.  umbrosus 
are  almost  certainly  of  mousedeer  malaria  origin  (Plasmodium  traguli) .   De- 
tailed studies  indicated  that  this  species  probably  does  not  carry  human  or 
simian  malaria  in  Malaya  and  should  be  deleted  from  the  list  of  human 
malaria  vectors. 
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Studies  of  mosquitoes  of  the  genus  Mans on i a  showed  that  Mansonia 
uniformis,  but  not  the  other  Malayan  species,  was  consistently  susceptible 
to  experimental  infection  with  Plasmodium  cynomolgi  bastianellii  and  to 
another  strain  probably  typical  P.  £.  cynomolgi.   The  infections  developed 
in  up  to  30  per  cent  of  the  mosquitoes  and  appeared  normal  until  sporozoites 
were  present  in  the  rupturing  oocysts  on  the  gut;  however,  sporozoites  did 
not  consistently  appear  in  the  salivary  glands  and  attempts  to  transmit 
using  infected  glands  and  sporozoites  from  rupturing  cysts  have  so  far  failed. 
Over  5,000  wild-caught  Mansonia  uniformis  were  fed  on  a  single  uninfected 
rhesus  monkey  without  producing  a  malaria  infection,  so  it  was  concluded 
that  this  species  was  not  carrying  monkey  malaria  in  the  study  area. 

Other  susceptibility  studies  were  made  involving  20 -odd  species  of 
Malayan  Anopheles .   Mosquitoes  of  the  A.  barbirostris  group,  the  A.  umbrosus 
group,  and  the  A.  hyrcanus  group  were  not  very  susceptible  to  P.  c_. 
bastianellii,  A.  maculatus ,  A.  kochi;  A.  sundaicus  were  very  susceptible. 
The  mosquitoes  of  the  A.  leucosphyrus  group  were  susceptible  in  general  but 
surprisingly,  A.  balabacensis  introlatus  was  highly  susceptible  to  a 
coindigenous  P^.  cynomolgi  but  practically  insusceptible  to  P.  c.  bastianellii. 

Sporozoites  from  A.  umbrosus,  A.  roperi,  A.  leucosphyrus ,  and  A. 
balabacensis  introlatus  injected  into  man  did  not  produce  infections. 

Significance  to  Bio-Medical  Research  and  the  Program  of  the  Institute: 
Although  it  has  been  shown  in  the  laboratory  that  potentially  simian  malaria 
is  readily  transmissible  to  man,  the  likelihood  of  this  happening  in  nature 
is  largely  dependant  upon  the  habits  of  the  vectors.   Prior  to  this  project 
no  simian  malaria  vectors  had  been  identified  with  certainty,  and  we  now 
know  three.   Completion  of  the  project  will  allow  an  estimate  of  the  true 
zoonosis  hazard.   In  addition,  useful  information,  perhaps  applicable  to  the 
epidemiology  of  human  malaria,  was  obtained;  for  instance,  the  finding  that 
A.  umbrosus ,  considered  for  50  years  to  be  a  human  malaria  vector  in  Malaya, 
is  now  relegated  to  the  harmless  group  because  it  is  a  vector  of  mousedeer 
malaria.   There  are  other  animal  malarias  known  and  perhaps  others  unknown 
in  Malaya  so  that  sporozoites  found  in  nature  cannot  automatically  be  con- 
sidered to  be  human  or  even  of  primate  origin.   The  finding  that  Mansonia 
uniformis  is  susceptible  to  a  primate  malaria  opens  up  a  field  of  investi- 
gation of  unknown  significance. 

Proposed  Course  of  Project:   The  studies  of  various  ecological  habitats 
in  Malaya  will  be  completed  as  will  that  done  in  Cambodia.   Additional  areas 
may  be  selected  with  particular  reference  to  members  of  the  Anopheles 
leucosphyrus  group  which  have  not  yet  been  studied.   An  exhaustive  study 
of  the  A.  leucosphyrus  group  from  all  aspects  is  planned.   A  follow-up  study 
will  probably  be  done  in  Cambodia  or  in  the  adjacent  part  of  Thailand  as  a 
result  of  the  preliminary  indications  of  the  Cambodian  work  that  human-monkey 
contact  via  mosquito  is  very  intense  in  that  area,  and  that  malarias  in  man 
infective  to  monkeys  should  be  sought.   Studies  will  be  continued  of  the 
susceptibility  of  mosquitoes,  particularly  to  other  species  of  primate 
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malaria  which  have  not  yet  been  tested.  The  Mans on ia  problem  will  be 
explored  further,  and  mosquitoes  of  this  genus  will  be  tested  against 
human  malarias . 

Part  B   included   -  Yes 
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Publications  other  than  abstracts  from  this  project: 

Warren,  M. ,  Eyles,  D.E.,  Wharton,  R,H.  and  Ow  Yang,  C.K.   Susceptibility 
of  Malayan  anophelines  to  malaria  infection  with  Plasmodium  cynomolgi 
bastianellii.   Demonstration.   Trans.   Royal  Soc .  Trop .  Med.  &  Hyg.,  46:259 . 
1962 

Wharton,  R.H.,  Eyles,  D.E.,  Warren,  M.  and  Moorhouse,  D.E.  Anopheles 
leucosphyrus  identified  as  a  vector  of  monkey  malaria  in  Malaya.  Science, 
U7:758.   1962 

Warren,  M. ,  Wharton,  R.H.,  and  Eyles,  D.E.   Primate  malaria  infections 
in  Mansonia  unif  ormis  .   Mosquito  News,  22^:303-304.   1962 

Sandosham,  A. A.,  Eyles,  D.E.,  Wharton,  R.H.  and  Hoo,  C.C.   Plasmodium 
sp .  and  Hepatocystis  sp .  in  the  mousedeer  (Tragulus  javanicus)  in  Malaya. 
Demonstration.   Med,  J.  Malaya,  in  press. 

Wharton,  R.H.,  Moorhouse,  D.E.,  Warren,  M. ,  Eyles,  D.E.  and  Sandosham, 
A. A.   Anopheles  umbrosus  as  a  vector  of  mousedeer  malaria.   Demonstration. 
Med.  J.  Malaya,  in  press. 

Warren,  M. ,  Eyles,  D.E.,  and  Wharton,  R.H.   Primate  malaria  infections 
in  Mansonia  unif ormis .   Demonstration.   Med.  J,  Malaya,  in  press. 
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Part  A 


Project  Title:   Study  of  cross  transmission  of  simian  malaria  to  man 
under  field  conditions. 

Principal  Investigators:   Don  E.  Eyles  and  McWilson  Warren 

Other  Investigators  :   Elizabeth  Guinn 

Cooperating  Units :   Institute  for  Medical  Research,  Federation  of 

Malaya 

Man  Years  (calendar  year  1962) 
Total  2 

Professional      1 
Other  1 

Project  Discription: 

Objectives :   It  has  been  amply  demonstrated  in  the  laboratory  not 
only  that  certain  simian  malarias  are  readily  transmissible  to  man  but  that 
the  malarias  can  be  transmitted  from  man  to  man.   This  can  be  accomplished 
by  means  of  blood  inoculation,  but  more  significant,  it  can  be  done  by 
mosquito  passage. 

The  objective  of  the  present  project  is  to  determine  if  such  trans- 
mission occurs  under  field  conditions.   If  so,  the  frequency  with  which 
this  takes  place  must  be  determined. 

Methods  Employed:   Malaria  studies  are  made  in  aborigines  and  others, 
particularly  of  groups  living  in  close  contact  with  monkeys.   Blood  from 
selected  persons,  particularly  those  with  low  grade  vivax-type  parasitemias, 
is  taken  and  inoculated  into  uninfected  rhesus  monkeys.   Monkeys  are 
splenectomized  to  increase  susceptibility  either  before  inoculation  or  after, 
and  are  observed  for  the  appearance  of  parasitemia. 

In  countries  in  which  malaria  eradication  is  in  progress,  situations 
are  examined  in  which  malaria  continues  to  persist  in  the  face  of  eradi- 
cation efforts.   Arrangements  shall  be  made  with  the  appropriate  Public 
Health  Officials  to  study  such  situations  cooperatively  using  procedures 
similar  to  the  preceeding,  but  including  as  well,  correlated  studies  of 
monkeys  and  mosquitoes  in  the  study  areas. 
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Major  Findings :  No  positive  findings  have  come  out  of  this  study 
as  yet.   A  total  of  about  forty  inoculations  have  been  made  mostly  from 
aborigines,  but  these  were  perhaps  selected  from  areas  in  which  there 
would  be  little  man-monkey -mosquito  contact.   The  insight  into  the  man- 
monkey  -mosquito  relationship  being  gained  from  ecological  studies  should 
make  it  possible  to  extend  studies  in  a  logical  fashion  during  the  coming 
year. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute: 
Should  it  be  found  that  man  in  the  orient  is  infected,  even  though  rarely, 
with  malarias  transmissible  to  monkeys,  it  will  be  of  the  utmose  significance 
to  the  worldwide  malaria  eradication  effort.   Positive  findings  will  require 
a  reorientation  of  the  philosophy  of  eradication,  and  a  new  research  approach 
to  the  problem  of  eradication.   The  program  of  the  Institute,  in  addition  to 
study  of  fundamental  problems,  is  to  some  extent  directed  toward  problems 
with  application  to  malaria  eradication,  and  erorientation  will  also  be 
necessary  should  it  be  demonstrated  that  malaria  is  a  zoonotic  disease. 

Should  it  become  evident  that  malaria  is  not  a  zoonotic  disease  in 
the  field,  it  is  equally  important  to  existing  programs  that  this  be 
demonstrated. 

Proposed  Course  of  Piroject:  During  the  next  year,  arrangements  shall 
be  made  with  the  Ministries  of  countries  adjacent  and  near  Malaya  in  which 
eradication  is  being  attempted  to  cooperate  in  the  study  of  foci  of  persis- 
tent malaria.   Studies  in  the  A.  balabacensis  areas  of  Cambodia  and  Thailand 
shall  be  attempted  on  a  large  scale. 

Part  B  included  -  No 
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1.  Parasite  Chemotherapy 

2.  Far  East  Research  Project 

3.  Kuala  Lumpur,  Malaya 
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Part  A 


Project  Title:   Systemmatic  studies  of  the  malaria  parasites  of  monkeys 
and  apes  of  Malaya  and  nearby  territories. 

Principal  Investigators:  Don  E.  Eyles  and  McWilson  Warren 

Other  Investigators :   Elizabeth  Guinn 

Cooperating  Units:   Institute  for  Medical  Research,  Federation  of 

Malaya  (Division  of  Entomology  and  Malariology) 

Man  Years  (calendar  year  1962) 
Total  5 

Professional      1 
Other  4 

Project  Description: 

Objectives  :   To  determine  the  types  of  malaria  found  in  Asian  monkeys 
and  apes,  describing  them  systemmatically  and  isolating  certain  strains  for 
trial  in  man  (see  project  134) .   To  compare  newly  recovered  parasites  with 
those  previously  described  and  with  those  of  man.   To  make  explorations 
directed  toward  a  fuller  knowledge  of  the  geographical  range  and  of  the 
host  range  of  primate  malaria  parasites. 

Methods  Employed:  Monkeys  and  apes  are  procured  from  a  variety  of 
sources:   purchase  from  commercial  animal  trappers;  purchase  from  aborigines; 
shooting  and  trapping  by  PHS  personnel;  by  cooperation  with  the  Game  Depart- 
ment of  Malaya  and  other  governmental  agencies.   Initial  examination  is  made 
of  blood  films  and  data  on  species,  sex,  weight,  etc.  is  gathered.   Monkeys 
with  patent  infections  and  others  with  no  apparent  infection  are  studied  by 
splenectomy  and  sub inoculation  of  blood  into  uninfected  rhesus  monkeys 
imported  from  India.   Strains  of  malaria  are  studied  morphologically  to  see 
if  they  can  be  relegated  to  species  previously  known.   Certain  strains  are 
studied  intensively  to  determine  the  significance  of  differences  noted. 
Most  strains  are  preserved  for  future  study  by  freezing  and  some  are  trans- 
mitted to  the  United  States  for  study  in  man.   Studies  of  cross-immunity 
and  susceptibility  of  abnormal  hosts  are  made,  and  some  studies  are  made  in 
laboratory  reared  Macaca  irus  monkeys  -  the  natural  host  of  many  of  the 
malaria  species. 
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Major  Findings :   Studies  on  the  prevalence  of  malarias  in  Macaca  irus 
have  been  made  with  particular  reference  to  the  ecological  habitat.  Malaria 
is  highly  prevalent  in  monkeys  from  the  coastal  mangrove  fringe,  the  coastal 
plain  swamp  forest,  and  the  highland  jungle  area.   Studies  on  Mac ac a 
nemestrina  revealed  that  the  Hepatocystis  semnopitheci  infections  reported 
last  year  were  characteristic  of  the  highland  jungle. 

A  new  species  of  malaria  designated  as  Plasmodium  coatneyi  was  described. 
This  was  recovered  first  from  Anopheles  hacker i,  then  later  from  Macaca  irus. 
It  is  a  tertian  parasite  with  asexual  stages  very  similar  to  those  of  human 
P.  falciparum.   The  gametocytes  are  round  but  with  heavy,  rice-grain  pig- 
ment similar  to  that  of  P.  falciparum.   Like  the  human  species,  schizogony 
does  not  usually  occur  in  the  peripheral  blood.   The  new  species  produces 
severe,  sometimes  fatal,  infections  in  the  rhesus  monkey,  but  less  severe 
infections  in  the  natural  host,  Macaca  irus.  Mild  infections  are  also  pro- 
duced in  Macaca  nemestrina  and  Macaca  speciosa,  but  gibbons  (Hylobates  lar) 
appear  to  be  insusceptible. 

Geographically,  the  range  of  Plasmodium  inui  was  extended  to  include 
the  Indonesian  Island  of  Sulawesi,   It  was  found  there  is  a  new  host,  the 
Celebes  Ape  (Cynopithecus  niger) .   Plasmodium  coatneyi  was  shown  to  occur 
in  the  Philippines.   Plasmodium  cynomolgi  was  found  in  Cambodia  in  Mac  ac  a 
irus  subspecies.   Hepatocystis  semnopitheci  was  found  to  be  frequent  in 
Mac  ac  a  speciosa  in  South  Thailand,  but  this  species  was  not  found  to  be  in- 
fected with  true  malaria  parasites.   One  or  two  trials  indicated  insuscep- 
tibility to  sporozoite  but  not  to  blood  inoculations  with  P^.  cynomolgi 
bastianellii. 

Further  studies  were  made  on  the  malaria  prevalence  in  the  Malayan 
leaf  monkey  (Presbytis  cristatus ,  P.  melalophos ,  and  P.  obscurus) .   Definite 
isolations  were  made  of  Plasmodium  knowlesi  and  P.  cynomolgi;  P^.  inui -like 
form  is  also  present. 

As  a  by-product  of  the  study,  Brugia  malayi  was  found  in  East  Pakistan 
rhesus  monkeys ,  and  Dirof ilaria  magnilarvatum  in  Malayan  gibbons . 

A  new  species  of  malaria  was  found  in  Hylobates  lar  of  Malaya  (White- 
handed  gibbon)  .   It  is  a  tertian  species  with  typical  Schiiffner  type  stip- 
pling but  which  does  not  produce  erythrocytes  enlargement.   It  is  not 
infective  to  rhesus  monkeys.   The  description  is  now  being  prepared  for 
publication. 

A  new  species  has  also  been  described  (now  in  press)  from  the  Malayan 
Flying  Lemur,  but  belying  its  name,  this  species  is  not  a  primate,  but  a 
unique  animal  belonging  to  an  order  with  no  known  affinities  to  the  other 
mammalian  orders. 
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Sisnificance  to  Bio-medical  Research  and  to  the  Program  of  the  Institute; 
The  possibility  of  malaria  as  a  zoonosis  could  be  of  extreme  importance  in 
malaria  eradication.   The  present  investigation  is  of  fundamental  importance 
in  evaluating  the  zoonosis  possibilities.   The  finding  of  a  nvmiber  of  new 
species  of  primate  malarias  indicates  that  the  full  scope  of  the  possible 
problem  is  not  yet  completely  explored.   As  the  studies  progress  in  con- 
junction with  work  in  man  in  the  United  States,  the  general  properties  of 
monkey  and  ape  malarias  as  related  to  transmissibility  to  man  will  be 
disclosed. 

Proposed  Course  of  the  Project:   Study  of  the  Malayan  species  of 
monkeys  and  their  malarias  will  be  completed,  and  this  study  has  progressed 
well.   The  extension  of  the  study  to  other  Asian  areas,  mainly  through  co- 
operation with  other  malaria  research  or  control  agencies,  will  be  continued, 
so  as  to  obtain  the  full  picture  of  the  kinds  of  malaria  and  the  distribution 
geographically  and  by  host.   Sampling  based  on  ecological  community  will 
continue  to  be  emphasized.  A  monographic  account  of  the  malarias  of  the 
Asian  primates  will  be  prepared. 

Part  B  included  -  Yes 
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Part  B    Honors,  Awards,  and  Publications 

Honors  and  Awards  relating  to  this  project: 

Dr.  Don  E.  Eyles  was  appointed  a  member  of  the  Expert  Committee  on 
Malaria  of  the  World  Health  Organization. 

Publications  other  than  abstracts  from  this  project: 

Eyles,  D.E.,  and  Warren,  M.   Hepatocystis  in  South  Thailand  stiimp- 
tailed  macaques.  Minuten  Nadeln,  2^:16.  1962 

Eyles,  D.E.,  Laing,  A.B.G.,  Warren,  M. ,  Wharton,  R.H.  and  Sandosham, 
A. A,  Two  new  species  of  primate  malaria  from  Malaya.  Demonstration.   Trans. 
Roy.  Soc.  Trop.  Med.  &  Hyg.,  56:260.   1962 

Eyles,  D.E.,  Sandosham,  A. A.,  Wharton,  R.H.  and  Sivanandam,  S.  Micro- 
filaria of  Brugia  sp.  and  of  Dirof ilaria  sp.  in  Macaca  mulatta  from  East 
Pakistan,   Demonstration.   Trans,  Roy,  Soc,  Trop.  Med,  &Hyg,,  56:259.  1962 

Eyles,  D.E.  and  Warren,  M.  Hepatocystis  in  South  Thailand  stump-tailed 
macaques.   Demonstration,   Trans.  Roy,  Soc,  Trop.  Med.  &  Hyg.,  5j6:260.  1962 

Eyles,  D.E.,  Laing,  A. B.C.,  and  Yap  Loy  Fong.   Plasmodium  fieldi,  sp . 
nov.,  a  new  species  of  malaria  parasite  from  the  pig-tailed  macaque  in 
Malaya.   Ann.  Trop,  Med.  Parasit,,  56:242-247,   1962 

Eyles,  D.E.,  Yap  Loy  Fong,  Warren,  M.,  Guinn,  E.,  Sandosham,  A. A., 
and  Wharton,  R.H.  Plasmodium  coatneyi,  a  new  species  of  primate  malaria 
from  Malaya.   Am.  J.  Trop.  Med.  &  Hyg.,  ll_:597-604,   1962 

Eyles,  D.E.,  Laing,  A. B.C.  and  Dobrovolny,  C.G.   The  malaria  parasites 
of  the  pig-tailed  macaque,  Macaca  nemestrina  nemestrina  (Linnaeus),  in 
Malaya-   Indian  J.  Malariology,  in  press. 

Eyles,  D.E.  and  Warren,  M.   Plasmodium  inui  in  Sulawesi.   J.  Parasit., 
48:739.   1962 

Sandosham,  A. A,,  Wharton,  R.H.,  Warren,  M.  and  Eyles,  D.E.   Microfilariae 
in  the  rhesus  monkey  (Macaca  mulatta)  from  East  Pakistan.   J.  Parasit., 
48:489.   1962 

Eyles,  D.E.,  Laing,  A. B.C.,  Warren,  M.  and  Sandosham,  A. A.   Malaria 
parasites  of  Malayan  leaf  monkeys  of  the  genus  Presby tis .   Demonstration, 
Med.  J.  Malaya,  in  press. 
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Eyles,  D.E.,  Warren,  M. ,  Yap  Loy  Fong,  Sandosham,  A. A.  and  Dunn,  F.L. 
A  malaria  parasite  of  Malayan  gibbons.  Demonstration,  Med.  J.  Malaya,  in 
press . 

Sandosham,  A. A.,  Eyles,  D.E.  and  Yap  Loy  Fong.   Plasmodium  cynomolgi 
bastianellii  from  a  Malayan  monkey  and  its  similarity  to  aberrant  P.  vivax 
in  man.  Demonstration.   Med.  J.  Malaya,  in  press. 

Sandosham,  A.A. ,  Eyles,  D.E.,  Wharton,  R.H.  and  Sevanandam,  S.  Micro- 
filaria of  Dirof ilaria  magnilarvatimi  in  the  gibbon  (Hylobates  moloch)  from 
Indonesia.   Demonstration.   Med.  J.  Malaya,  in  press. 

Eyles,  D.E.,  Dunn,  D.L.  and  Lim,  B.L.  Blood  parasites  of  Malayan  bats. 
Demonstration.   Med.  J,  Malaya,  in  press. 

Dunn,  F.  L.,  Eyles,  D.E.  and  Yap  Loy  Fong.   A  new  species  of  Plasmodium 
from  the  Malayan  flying  lemur.   Demonstration.   Med.  J.  Malaya,  in  press. 

Eyles,  D.E.  and  Goatney,  G.R.   Effects  of  certain  drugs  on  exoerythro- 
cytic  parasites  of  Plasmodium  cynomolgi.   Am.  J.  Trop .  Med.  &  Hyg.,  11: 175- 
178.  1962   (not  related  to  present  project,  but  to  project  superseded  by 
this  project) . 
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PHS-WIH 
Suimnary  Statement 
Office  of  the  Chief 
Laboratory  of  Immunology 
Calendar  Year  1962 

During  1962  research  activities  and  accomplishments  of  the  Laboratory 
of  Immunology  have  continued  to  a  considerable  extent  to  depend  on  the 
support  provided  ty  Research  Associates  assigned  here  and  the  Clinical  Assoc- 
iates from  LCI  collaborating  vlth  our  staff.  This  continues  to  reflect  a 
situation  in  which  the  career  staff  of  this  laboratory  is  numerically  Insuf- 
flcent  to  cope  with  the  very  active  and  productive  programs.  The  Associates 
under  the  guidance  and  preceptorship  of  the  senior  staff  have  given  an  in- 
creasingly good  acco\mt  of  themselves  as  they  continue  to  gain  escperience. 
They  have  developed  in  a  most  gratifying  fashion  and,  as  Is  evidenced  in  the 
Individual  project  reports,  they  have  played  an  important  role  in  the 
advancements  made  during  the  calendar  year. 

The  number  of  Investigators  desiring  to  work  in  the  Laboratory  of 
Immunology,  either  on  the  Visiting  Program,  as  Fellows,  as  Guest  Workers,  or 
for  advanced  training  (physicians),  continues  to  Increase,  The  present 
stringent  limitations  on  space  and  facilities  precludes  consideration  of  the 
majority  of  these  requests.  Opportunities  continue  to  develop  for  us  to 
exchange  workers  with  other  research  organizations  both  domestic  and  foreign. 
At  present  the  limiting  factor  in  effecting  such  arrangements  is  the  makeup 
of  the  staff  of  this  laboratory,  A  number  of  the  career  Investigators  have 
already  had  a  sabbatical  year  or  more  abroad.  As  regards  other  staff  members, 
it  has  either  not  been  feasible  for  them  to  leave  the  Laboratory  for  extended 
periods  or  they  are  not  in  a  position  to  make  the  most  of  this  kind  of  oppor- 
tunity. As  our  contacts  and  associations  continue  to  develop  with  outstand- 
ing investigators  in  various  countries,  there  will  be  increasing  opportunities 
for  exchange  of  workers.  This  has  the  value  of  broadening  the  experience  and 
outlook  of  our  permanent  staff  and  at  the  same  time  bringing  to  our  midst  the 
stimulation  and  different  points  of  view  of  trained  foreign  nationals, 

During  I962  Dr,  McMaster  completed  two  years  of  research  and  training 
with  Dr.  Grabar  at  the  Institut  Pasteur,  while  Dr.  Stone  has  congjleted  nine 
months  in  Paris  with  Professor  Halpern  and  will  be  In  London  with  Dr, 
Humphrey  for  a  somewhat  shorter  period.  Their  activities  in  the  laboratories 
of  these  famous  immunologists  have  been  prodactlve  not  only  as  regards  their 
individual  researches  but  have  also  afforded  them  opportunities  to  follow 
■closely  developments  in  Immunology  and  allergology  on  the  Continent  and  to 
acquaint  themselves  with  an  extensive  array  of  current,  sophisticated  tech- 
niques which  shovild  be  of  great  value  in  in^lementing  the  program  of  a  section 
concerned  with  allergy  and  hypersensitivity.  Together  these  men  will  thus 
have  readied  themselves  to  serve  as  a  nucleus  of  an  expanding,    important 
section  of  this  Laboratory  which  will  be  responsible  for  most  of  the  basic 
research  in  hypersensitivity  phenomena  conducted  in  this  Institute. 


Svunmary  Statement  -  Ll/WIAID  (Cont.) 

One  of  the  distinctive  featiires  of  an  organization  such  as  the  NIH  is 
the  bringing  together  in  one  location  a  great  number  of  investigators  repre- 
senting many  scientific  disciplines.  This  creates  opportunities  for  individu- 
als with  specialized  training  and  experience  to  join  forces  in  an  inter-dis- 
ciplinary approach  to  prohlems  of  a  hasic  nature.  The  criticism  is  lodged 
rather  frequently  that,  at  the  NIH,  these  opportunities  are  not  utilized  to 
the  greatest  advantage.  However,  as  is  evident  in  the  individual  reports, 
the  original  programs  developed  in  the  Laboratory  of  Immiinology,  as  they 
have  widened  in  scope,  have  generated  intensive  collaboration  among  the 
sections  of  this  Laboratory,  with  other  Laboratories  of  this  Institute,  and 
with  units  of  other  Institutes  of  the  NIH,  Naturally,  when  collaboration 
with  investigators  outside  the  NIH  offers  special  advantages  for  prosecution 
of  the  work,  these,  too,  have  been  fostered  and  extended. 

Additional  space  in  B  and  D  wings  of  the  11th  Floor  of  Building  10  was 
allocated  to  this  Laboratory  early  in  I96I  in  lieu  of  space  originally 
assigned  in  Building  5'   Plans  were  drawn  and  contracts  were  let  for  re- 
modeling this  space  so  as  to  meet  our  needs.  However,  none  of  this  work  has 
been  initiated  in  I962.   In  the  meantime,  requirements  for  laboratory  space 
and  facilities  for  the  various  sections  continue  to  increase.  It  seems 
likely  that  by  the  time  in  I963  when  the  remodeling  is  completed,  the  newly 
available  facilities  will  be  insiiff icient  for  the  need. 

A  reorganization  of  the  animal  facilities  for  the  laboratory  was 
initiated.   It  is  planned  to  move  off  the  grounds  of  the  NIH  all  long-term 
animal  operations  which  can  be  dealt  with  effectively  at  a  distance  and 
arrange  for  this  activity  on  a  contractual  basis.  Animals  to  be  kept  at  the 
NIH  but  requiring  less  frequent  observation  are  being  transferred  from 
Building  10  to  our  animal  facilities  in  Building  5.  When  completed,  these 
changes  will  make  available  a  modest  amount  of  much  needed  space  in  Building 
10  for  use  as  laboratories. 

The  iram-unology  seminars  scheduled  weekly  throughout  the  academic  year 
continue  to  be  highly  successful.  Although  they  have  been  sponsored  jointly 
by  NIAID,  NCI  and  DBS,  (and  NIAMD  is  about  to  lend  its  support),  the 
Laboratory  of  Immunology  has  continued  to  play  the  major  role  in  their 
planning  and  organization.  A  consistent  pattern  has  been  established  with 
about  60  people  representing  the  principal  workers  in  immunology  at  NIH 
attending  most  of  the  meetings.   The  size  of  the  audience  has  repeatedly 
increased  to  more  than  300  when  immunologists  of  renown,  and/or  popular  and 
compelling  topics  were  scheduled.   The  seminar  series  continues  to  bring  to 
our  environment  a  progression  of  prominent  immunologists .   In  addition  to 
the  stimulation  this  provides,  especially  for  the  research  and  clinical 
associates  and  the  junior  and  intermediate  staff  members,  it  affords  our 
senior  staff  a  convenient  means  of  developing  or  maintaining  intimate  per- 
sonal contact  with  key  workers  in  this  discipline. 


RESEARCH  ACCOMPLISHMENTS 

CROSS  REACTIONS  IN  HUMM  MALAEIIA  With  the  discovery  that  by 

DISCLOSED  BY  FLUORESCENT  ANTIBODY  immunof lucres cent  methods 

antibody  can  be  detected 
and  titrated  in  the  sera  of  malaria  patients,  it  has  been  possible  to  study 
cross  reactions  in  this  disease.   Sera  from  volunteers  infected  with  the  B 
strain  of  Plasmodium  cynomolgi  were  allowed  to  react  with  the  homologous 
parasite,  and  the  heterologous  parasites  of  two  strains  of  Plasmodium  vivax. 
Although  there  was  considerable  cross  reaction  between  the  two  species  the 
maximum  antibody  titers  with  the  homologous  parasite  tended  to  be  higher 
than  with  the  heterologous  parasites  of  either  strain  of  P.  vivax .   This 
suggested  the  possibility  that  perhaps  not  only  certain  antigens  are  shared 
by  the  two  species  but  that  P.  cynomolgi  parasites  may  possess  a  different 
antigen  or  antigens.   The  cross  reactions  between  various  species  of  the 
malaria  Plasmodia  may  contribute  to  a  better  understanding  of  the  mechanisms 
involved  in  immunity  to  malaria. 

ALLERGY  REAGINS  IDENTIFIED  The  reagins  or  skin  sensi- 

AS  P2A-GL0BULINS  tizing  antibodies  found  in 

individuals  with  atopic 
allergies  are  believed  to  be  responsible  for  the  specific  allergic  reactions 
such  as  hay  fever,  asthma  or  various  skin  reactions.   The  specific  removal 
of  the  p2A-globulin  fraction  of  sera  from  ragweed  sensitive  individuals  by 
absorption  with  a  unispeciflc  anti-p2A-globulin  serum  resulted  in  the  loss 
of  all  detectable  skin  sensitizing  activity-   The  p2A-globulins  have  been 
thought  to  possess  antibody  activity  but  there  has  been  little  direct  evi- 
dence to  support  this  hypothesis.   The  data  indicate  that  the  skin  sensitizing 
antibodies  in  these  sera  were  p2A-glob\ilins .  This  approach  is  promising  for 
the  investigation  of  other  antibody  activities  which  may  be  associated  with 
the  p2A-globulins . 

PHYSIOLOGICAL  BASIS  FOR  SUSCEPTIBILITY  The  pronounced  difference 

TO  ANAPHYLACTIC  SHOCK  in  susceptibility  of  Strain  2 

and  Hartley  guinea  pigs  to 
acute  anaphylactic  shock  was  not  related  to  their  reactivity  to  histamine, 
but  did  correspond  to  differences  in  the  histamine  content  of  their  lungs. 
It  was  found  that  both  strains  had  the  same  content  of  fixed  (lung)  histaminej 
the  genetic  difference  was  expressed  in  the  amount  of  histamine  which  was 
liberated  in  the  course  of  anaphylactic  reaction.  In  the  susceptible  Hartley 
strain,  this  was  approximately  7  times  as  much  as  in  the  refractory  Strain  2 
guinea  pigs.   It  may  be  especially  significant  that  the  ratio  of  liberated 
histamine  corresponded  to  differences  in  the  number  of  mast  cells  present  in 
the  lung  tissue  of  these  two  strains. 

RELATIONSHIP  OF  DELAYED  TYPE  HYPERSENSITIVITY    The  various  facets  of  the 
TO  ALLERGIC  THYROIDITIS  immune  response  to  experi- 

mental allergic  thyroiditis 
in  the  guinea  pig  have  been  studied  to  ascertain  which,  if  any,  are  directly 
related  to  this  disease.  No  correlation  was  evident  between  levels  of  circu- 
lating antibody  or  immediate  skin  reactivity  and  the  progression  of  the 
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disease.   Delayed  skin  reactivity,  on  the  other  hand,  was  found  consistently 
to  closely  parallel  the  disease  during  its  developmental  and  declining 
phases;  it  may,  therefore,  be  a  causal  factor  in  allergic  thyroiditis.   This 
approach  to  the  study  of  the  pathogenesis  of  allergic  thyroiditis  may  help 
clarify  the  nature  of  the  disease  in  man. 

IMPLICATIONS  OF  ALLOTYPY  FOR  Antigenic  differences  in 

EXPERIMENTAL  BIOLOGY  serum  protein  allotypes 

among  individuals  of  the 
same  species  have  been  investigated  further  by  chemical,  immunological  and 
genetic  methods.  The  basic  work  on  allotypes  which  originated  with  studies 
in  the  rabbit,  have  now  been  extended  to  mice  and  to  primates,  including  man. 
The  studies  in  mice  are  of  unusual  interest  since  in  this  species  the  allo- 
types serve  directly  as  markers  for  the  study  of  protein  genetics,  tumor 
immunity,  and  transplantation  immunity.   The  findings  in  prln©,tes  are  signi- 
ficant inasmuch  as  they  have  direct  Implications  for  man  especially  with 
respect  to  transfusion  reactions  and  to  maternal-fetal  interactions  from 
allotype  incompatibility  In  a  manner  analagoiis  to  the  Rh  situation. 

MATERIAL-FETAL  INTERACTIONS  LEAD  TO  In  female  rabbits  Immunized 

LONG- LASTING  INHIBITION  OF  PROTEIN  to  the  allotype  of  the  father, 

SYNTHESIS  IN  OFFSPRING  the  antl-allotype  antibody 

in  the  maternal  circulation 
specifically  inhibited  the  genetically  determined  synthesis  of  the  paternally 
derived  allotype  of  the  young  rabbits  for  at  least  one  year  and  was  associated 
with  a  compensatory  Increase  in  the  allelic  allotype  derived  genetically  from 
the  mother.   This  phenomenon  of  "allotype  suppression  and  associated  compen- 
sation" is  novel  and  may  prove  to  be  of  fundamental  significance  comparable 
to  the  induction  of  "immunological  tolerance"  of  the  newborn.   In  the  former 
situation  (allotypy)  synthesis  of  a  normal  protein  is  suppressed,  whereas  in 
the  latter  situation  there  is  interference  with  the  synthesis  of  a  new  pro- 
tein antibody.   The  basic  mechanism  may  nevertheless  be  similar  in  both 
situations.   The  phenomenon  of  "allotype  suppression,"  Involving  as  it  does 
genetically  defined  parameters,  offers  special  advantages  for  delving  deeper 
Into  understanding  these  mechanisms  at  the  molecular  level. 

CELLULAR  PROEUCTION  OF  /-GLOBULIN  ALLOTYPES      The  histological  sites  and 
SHOWN  BY  FLUORESCENT  ANTIBODY  the  cellular  production  of 

the  allotypes  have  been 
investigated.  Rabbit  antisera  to  allotypes  Ak   and  A5  controlled  by  allelic 
genes  were  fractionated  on  a  DEAE  cellulose  col-umn  to  isolate  the  7S  7-globulin 
for  coupling  with  fluorescein  Isothiocyanate  and  llssamlne  rhodamlne  B  (KB  200) 
so  as  to  produce  specific  conjugates  of  contrasting  colors.  Fluorescent 
antibody  studies  of  lymph  nodes ^  with  mapping  of  adjacent  sections  by  conju- 
gates to  either  of  the  two  allotypes,  and  with  double  staining  of  the  same 
section  with  the  conjugates  of  the  same  or  contrasting  color  to  either  of  the 
two  allotypes,  yielded  information  on  how  the  allotypes  are  produced  in  the 
heterozygote  adult.  No  evidence  was  found  of  separate  groups  or  clones  of 
lymphoid  cells  producing  only  one  of  the  two  allotypes.  Rather,  the  evidence 
indicates  that  the  two  allelic  allotypes  are  produced  by  the  same  cell.   In 
rabbits  with  one  allotype  suppressed  by  passively- transferred  antibody,  the 
lymph  nodes  did  not  exhibit  the  presence  of  the  suppressed  allotype  indicating 


that  suppression  involves  inhibition  of  allotype  synthesis.   Production  of 
both  allelic  allotypes  by  one  cell  indicates  that  the  mechanism  of  suppression 
cannot  be  explained  as  clonal,  destruction  by  antibody.  Rather  this  occurs  by 
a  more  subtle  action  of  antibody  on  the  cell  which  forces  a  shift  of  synthesis 
from  the  paternally  derived  allotype  to  that  of  the  maternally  derived 
allotype . 

ALLOTYPES  SHOWN  TO  BE  GENETIC  MARKEES  An  issue  of  special 

IN  CELL  TRANSFER  STUDIES  importance  in  basic  work 

on  the  transfer  of  homolo- 
gous lymph  node  and  splenic  cells  is  the  cellular  source  of  the  antibody 
vhich  subsequently  appears  in  the  recipient  animal.  Rabbits  homozygous  for 
each  of  an  allelic  pair  of  allotypes  of  7-globulin  (Ak   and  A5)  "were  used  as 
donors  and  as  recipients  of  transferred  Shigella  antigen-incubated  lymph 
node  cells.  Following  the  appearance  of  agglutinins  to  Shigella  in  the  sera 
of  recipient  animals,  the  allotype  of  the  agglutinin  was  determined  by  ab- 
sorbing it  to  Shigella,  treating  these  agglutinates  with  fluorescein-conjugated 
rabbit  ant i-A5- 7- globulin  and  antl-A4-7-globulin.   The  reactions  of  the 
recipients'  sera  were  consistently  positive  for  the  donors  /-globulin  allotype 
but  not  for  their  own.  With  decline  of  the  agglutinin  level  in  the  recipients, 
these  animals  were  actively  immunized  with  Shigellaj  the  antibody  produced  then 
reacted  with  the  fluorescent  antibody  against  their  own  allotype.   The  findings 
show  that  in  such  transfer  experiments,  the  antibody  which  initially  appears 
in  the  recipient  serum  is  synthesized  by  donor  cells,  thus  illustrating  how 
allotypes  can  serve  as  genetic  markers.   In  a  further  use  of  the  allotype  as 
a  marker,  prenatally  derived  thymus  and  spleen  cells  have  been  transferred  to 
prenatal  recipients.   The  appearance  in  the  recipient's  serum  of  the  donor 
7-globulin  allotype  indicated  successful  transfer  of  lymphoid  cells  to  a 
tolerant  host.  With  this  experimental  method  it  becomes  feasible  to  study 
the  role  of  the  thymus  in  early  life,  and  the  onset  of  immunological  competence. 

GENETIC  CONTROL  OF  ALLOTYPES  RELATED  Chemical  studies  have  shown 

TO  CHEMICAL  STRUCTURE  that  allelic  allotypic 

specificities  do  not  appear 
on  the  same  molecule.   On  the  other  hand,  non-allelic  specificities  may 
appear  on  the  same  molecule  or  separately.   Genes  in  coupling  or  repulsion 
in  double  heterozygotes  may  contribute  allotypic  specificities  to  the  same 
molecule.   Thus  far  results  are  analagous  to  the  well  known  chemical  and 
genetic  studies  of  hemoglobin.   The  chemical  studies  of  the  7-globulin  allo- 
types are  likewise  directed  toward  relating  the  structural  difference  in  the 
protein  to  that  of  the  genetic  control.   Since  the  7-globulin  molecule  is 
complex,  sub-units  have  been  studied  with  the  objective  of  obtaining  the 
smallest  fragment  exhibiting  the  genetic  marker.   It  was  established  that 
such  a  small  molecular  weight  sub-unit  is  obtainable,  which  would  be  suitable 
for  fingerprinting  studies  to  elucidate  amino  acid  differences  attributable 
to  allelic  genes . 

NEW  MOUSE  ALLOTYPIB  DISCOVERED  BY  Mice  of  several  inbred 

ASCITIC  FLUID  TECHNIQUE  strains  were  immunized  with 

mouse  anti-Salmonella 
agglutinates.   The  mice  developed  ascitic  fluid  containing  precipitating 
antibodies  to  three  allotypes.   Two  of  these  are  7-globulins  under  the  control 
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of  allelic  genes.   Co-lsogenic  lines  of  mice  are  being  established  which 
will  be  useful  for  studies  in  tumor  and  transplantation  immunity.  The 
availability"  of  many  known  genes  in  the  mouse  and  the  numerous  inbred  lines 
make  it  feasible  to  establish  the  genetic  linkage  group  for  each  allotype 
locus  as  discovered. 

ALLOTYPES  FOUND  IN  MM  The  first  allotypes  charac- 

terized in  man  resulted  from 
the  testing  of  sera  from  multl-transfiised  patients.   These  allotypes  were 
found  to  be  the  low  density  ^-lipoproteins .   The  experimental  approach  toward 
finding  allotypes  in  man  has  been  via  the  use  of  the  monkey  and  the  chimpanzee 
as  surrogates.  This  has  led  to  the  production  of  primate  antisera  which  have 
revealed  new  7-globulins  and  individual  differences  among  these  7-globulins 
in  the  sera  of  normal  individuals. 

NEW  METHODOLOGY  FOR  CHARACTERIZATION  OF         Methods  have  been  developed 
SERUM  MB  TISSUE  ENZYMES  for  characterization  of 

amidase  and  esterase  activ- 
ities of  trypsin-like,  chymotryps in-like  and  carboxytryps in-like  enzymes  in 
serum  as  well  as  in  tissue  extracts.   These  methods  allow  the  enzyme  studies 
to  be  made  after  agar  gel  electrophoresis  and  even  after  immunoelectrophoresis, 
because  the  enzyme- ant i- enzyme  precipitin  bands  continue  to  exhibit  enzyme 
activity.   It  has  thus  become  feasible  to  identify  the  electrophoretic 
mobility^  imm-unochemical  specificity,  and  enzymatic  activity  of  serum  and 
tissue  enzymes  in  a  single  laboratory  procedinre.  Initial  clinical  studies 
with  previously  developed  techniques  of  this  kind  have  shown  significant 
decreases  in  p-naphthyl  esterase  activity  in  sera  from  patients  with  Wilson's 
disease  and  several  other  liver  disease  states .   These  novel  methods  afford 
new  opportunities  and  applications  in  the  increasingly  important  area  of 
characterization  of  tissue  antigens  in  autoimmune  diseases  and  in  tissue 
transplantation  studies. 

ACTION  OF  IMMUNOSUPPRESSIVE  DRUGS  ON  The  suppressive  effect  of 

NORMAL  SERUM  GLOBULINS  antimetabolites  on  immune 

responses  has  been  the 
subject  of  intensive  study  in  recent  years,  but  there  have  been  no  indications 
of  the  effect  on  antibody  proteins  in  non- immunized  subjects.   In  collabora- 
tive studies  between  LI  and  LCI,  the  administration  of  the  purine  antimetabo- 
lite 6-thioguanine  was  found  to  have  therapeutic  effects  in  patients  with  the 
nephrotic  syndrome,  and  to  produce  decreases  in  serum  7-globulln  levels  in 
patients  receiving  this  antimetabolite.   In  rabbits  both  6-thioguanine  and 
6-mercaptopurine  were  found  to  produce  decreases  in  the  level  of  seriom 
7-globulins,  but  other  serum  proteins  were  increased.   The  hypogammaglobu- 
linemia produced  in  both  humans  and  rabbits  indicates  that  the  effect  of 
the  antimetabolites  on  antibody  producing  cells  is  not  limited  to  suppression 
of  primary  response  to  antigenic  stimuli,  but  is  a  continuing  effect  on  the 
mechanisms  for  maintaining  "normal"  7-globulln  levels .  This  work  indicates 
that  the  purine  antimetabolites  offer  promising  alternatives  to  the  use  of 
corticosteroids  in  the  therapy  of  nephrosis,  and  suggest  that  other  disease 
entities  associated  with  autoimmune  phenomena  may  also  be  amenable  to  such 
treatment;  moreover,  they  suggest  approaches  to  determine  possible  mechanisms 
by  which  the  antimetabolites  exert  their  effects. 
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STUDY  OF  DELAYED  ALLERGY  WITH  The  lack  of  an  in  vitro 

nr  VITRO  TECHNIQUES  test  system  to  substitute 

for  skin  testing  and 
other  similarly  unsatisfactory  procedures  in  the  intact  animal  or  human  has 
prevented  the  evaluation  of  the  role  of  the  delayed  type  of  hypersensitivity 
in  the  production  of  tissue  lesions  in  the  autoimmune  diseases  and  in  the 
rejection  of  tissue  homograf ts .  Re-assessment  of  the  "Rich  and  Lewis"  test 
system  for  study  of  spleen  and  lymph  node  fragments  in  tissue  culture  is 
providing  encouragement  for  approaching  these  issues .  Migration  of  cells 
from  explants  of  tissue  from  sensitized  animals  is  measured  in  the  presence 
of  antigen,  and  specific  inhibition  of  cell  migration  appears  to  reflect 
cellular  or  delayed  type  hypersensitivity.  A  heretofore  unreported  serum 
factor  appears  to  confer  on  normal  cells  the  property  of  exhibiting  hyper- 
sensitivity to  antigens.  With  this  in  vitro  technique  it  may  be  possible  to 
ascertain  the  relationship  between  circulating  antibody  and  delayed- type 
hypersensitivity,  and  eventually  to  assess  the  role  of  delayed  hypersensi- 
tivity in  many  host  phenomena  of  immono logical  Importance. 
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Form  No.  ORP-2  Serial  Wo,  NIAID  -  1^4-0 

November  I962  PHS-NIH  1.  Laboratory  of  Immunology 

Individual  Project  Report      2.  Natural  and  Acquired 
Calendar  Year  1962  Resistance 

3.  London,  England 


Part  A: 


Project  Title;   Studies  On  the  Transplantation  of  Immunologically 
Competent  Tissues 

Principal  Investigator;   Dr.  Sanford  H.  Stone 

Other  Investigators;  None 

Cooperating  Units;   Dr.  John  Turk  and  Dr.  John  Humphrey,  Division  of 

Immunology,  National  Institute  for  Medical  Research 
Mill  Hill,  London,  England 

Man  Years; 

Total;   0.2 
Professional;   0.2 
Other;   None 

Project  Description; 

To  study  the  mechanisms  of  the  adoptive  (passive)  transfer  of 
delayed  type  hypersensitivity,  antibody  producing  activity  and  auto- 
immune disease  inducing  capacity  by  sensitized  lymphoid  cells. 

Methods  Employed; 

Inbred  and  random-bred  guinea  pigs  are  sensitized  with  mammalian 
spinal  cord  in  Freund's  complete  adjuvant  (containing  M.  tuberculosis) 
and  injected  with  tritiated  thymidine  before  transfer  of  labeled 
lymphoid  cells  to  normal  inbred  and  random-bred  recipients.  Auto- 
radiographic techniques  are  used  to  determine  the  presence  of  donor 
cells  in  lesions  in  the  central  nervous  system  and  in  skin-test  sites. 

Major  Findings; 

No  significant  findings. 

Significance  to  the  Program  of  the  Institute; 

Passive  transfer  with  viable  lymphoid  cells  represents  an  important 
tool  in  the  study  of  immune  phenomena..   In  hlstocompatlble  animals,  the 
transferred  cells  are  not  rejected  and  develop  to  immunological  maturity 
in  the  recipient.  With  strategic  use  of  the  Strains  2  and  I3,  as  well 
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Serial  Ho.  MIAID  -  l40 

as  their  Fl  hytrld,  crucial  problems  concerning  the  mechanism  of  hyper- 
sensitivity may  he  attacked  for  the  first  time. 

Proposed  Course  of  Projects 

Studies  will  he  undertaken  to  Investigate  hetter  means  for 
incorporating  markers  on  lymph  node  cells  used  for  adoptive  transfer. 


Part  B  Included:      Yes  X      Wo 


n. 


Serial  No.  UIAID  -  1^0 

PHS-NIH 

Individual  Project  Report 

Calendar  Year  I962 

Part  B;  Honors,  A-vrards  and  Publications 

Publications: 

Stone,  Sauford  H.:   Reticuloendothelial  Tissue  Grafts  in  Inbred 
Guinea  Pigs.  Book:   Symposium  on  the  Reticuloendothelial  System, 
Glf-sur-Yvette,  France,  June  1962.   In  press. 
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Form  No.   OEP-2  Serial  Wo.  NIAID  -  1^1 

November  I962  1.      Laboratory  of  Immunology 

PHS-NIH  2.  Natural  and  Acquired 

Individual  Project  Report  Resistance 

Calendar  Year  I962  3»  Paris,  France 


Part  A; 


Project  Title;   Studies  on  Antibody  Production  and  Mechanisms  of 
Hypersensitivity 

Principal  Investigator;   Dr.  Sanford  H.  Stone 

Other  Investigators;   None 

Cooperating  Units:      Drs.  P.  Liacopoulos,  M.  Liacopoulos-Briot,   B. 

Halpern,  T.  Neveu,  P.  Morard,  Centre  de  Recherches 
Allergigue  et  Immunologiques,  Paris,  France 

Man  Years: 

Total:   0.8 
Professional:   0.8 
Other:   None 

Project  Description; 

Project  Subtitle:  The  Physiological  Basis  for  Strain  Differences  in 

Susceptibility  to  Acute  Anaphylactic  Shock 

Objectives; 

To  determine  the  reasons  for  differences  in  susceptibility  to  fatal 
bronchospasm  between  Strain  2  (resistant)  and  Hartley  strain  (suscep- 
tible) guinea  pigs.  Although  it  is  more  or  less  accepted  that  there  is 
inheritance  of  susceptibility  to  allergic  reactions,  little  is  known  of 
the  factors  involved.  The  availability  of  inbred  strains  of  mice  has 
not  helped  the  situation,  because  of  the  difficulties  involved  in 
inducing  hypersensitivity  phenomena  in  this  species.  The  availability 
of  the  Wright  strains  2  and  13  open  the  way  to  fruitful  study  of  the 
genetics  of  allergic  reactions. 

Methods  Employed; 

Physiological  methods  are  used  to  determine  the  content  of  firmly 
bound  histamine  as  compared  to  that  available  for  release  in  isolated 
guinea  pig  tissues  and  organs.  Lung  slices  and  whole  lung  preparations 
from  guinea  pigs  sensitized  with  I-^Sl  labeled  rabbit  ant  1- ovalbumin  are 
challenged  "in  vitro"  with  homologous  antigen.  The  amounts  of  liberated 
histamine  per  microgram  of  antibody  sequestered  in  the  lung  tissue 
(measured  in  gamma  ray  counter)  is  determined. 
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Major  Findings; 

The  differences  in  susceptibility  were  not  due  to  differences  at 
the  sensitization  level  or  at  the  level  of  reactivity  to  histamine 
(determined  hy  intravenous  injection  and  aerosol  challenge  with  hista- 
mine). They  did,  however,  correspond  to  the  difference  in  histamine 
content  of  the  lungs;  Strain  2  has  roughly  I7  micrograms  per  gram  and 
Hartleys  an  average  of  50  micrograms  per  gram.  This  threefold  differ- 
ence is  multiplied  many  times  when  it  can  be  seen  that  there  is  a 
constant  amount  (ca  10  micrograms  per  gram)  of  firmly  fixed  histamine 
in  the  lungs  of  guinea  pigs;  the  genetic  difference  lies  in  the  amount 
of  histamine  which  can  be  liberated  (translates  into  roughly  7  a-i^i  ^0 
micrograms  respectively).  This  ratio  for  liberated  histamine  has  been 
found  to  correspond  to  differences  in  the  numbers  of  mast  cells  present 
in  the  limg  tissue. 

Significance  to  the  Program  of  the  Institute; 

Little  is  known  of  the  significance  of  the  "allergic  type"  in 
human  pathology.  What  is  inherited  is  not  certain  and  experimentation 
in  this  area  is  practically  at  zero.  However,  ideas  leading  to  useful 
experiments  are  being  developed;  perhaps  the  distribution  of  mast  cells 
in  human  lungs  is  of  some  importance. 

Proposed  Course  of  Project; 

The  mechanism  of  the  "protracted"  phase  of  anaphylactic  shock  will 
be  investigated  using  physiological  methods  and  tracer  methods  developed 
at  Hopital  Broussais  and  Mill  Hill. 


Part  B  included      Yes  X      Wo 
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Part  B;   Honors ,  Awards,  and  Publications 

Publications: 

Stone,  Sanford  H.:   Differences  in  Reactivity  Associated  with  Sex 
or  Strain  of  Inbred  or  Random-bred  Guinea  Pigs  in  the  Massive 
Hemorrhagic  Reaction  and  Other  Manifestations  of  Delayed  Hyper- 
sensitivity, Internat.  Arch.  Allergy  and  Applied  Immunol.   20; 
193-202,  1962. 

Stone,  Sanford  H:  Mecanisme  de  I'exhaltation  de  1' antigenic it e 
par  les  adjuvants.  Book:   Lectures  on  antigenicity  at  the 
College  de  France.  Bernard  M.  Halpern,  editor.,  I962.   In  Press. 
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Nov.  1962              PHS-NIH  1.   Laboratory  of  Immunology 

Individual  Project  Report  2.  Clinical  Inmunology 

Calendar  Year  I962  5.  Bethesda,  Maryland 

Part  A: 


Project  Title:  Studies  of  the  Imrnime  Mechanisms  Associated  vrith  Human 
Disease  States  and  with  Experimentally  Induced  Disease 
States  in  Animals 

Principal  Investigator:   Howard  C.  Goodman,  M.D. 

Other  Investigators: 

Substantial  progress  has  been  made  in  developing  a  program  to  study 
auto-immune  phenomena  and  other  forms  of  hypersensitivity  in  human 
disease  states  and  experimental  animals.  The  success  of  this  program 
depends  upon  a  coordinated  approach  from  the  clinical  to  the  most  basic 
immunological  level.  The  program,  therefore,  has  been  developed  in  coll- 
aboration with  Dr.  Vernon  Knight  amd  others  in  the  Laboratory  of  Clinical 
Investigation  and  in  addition  with  several  of  the  members  of  the  Labora- 
tory of  Immunology: 

Project  Subtitle  I  -  Drs.  Sheldon  Wolff,  Robert  Carpenter,  Michael 

Brandriss,  and  Burton  Andersen 

Project  Subtitle  II  -  Drs.  Arthur  Strauss,  Robert  Carpenter,  and 

Sanford  Stone 

Project  Subtitle  III  -  Dr.  Sheldon  Dray 
Cooperating  Units: 

Project  Subtitle  II:  Dr.  Edwin  H.  Lemer  -  HJFAR, 

Project  Subtitle  III:  Dr.  Marshall  Nirenberg,  NHI 

Man  Years : 

Total:  2.0 
Professional:  1.0 
Other:   1.0 

Project  Subtitle  I:   Effects  of  administration  of  anti-metabolites 

Project  Description: 
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Objectives; 

To  study  the  effect  of  administration  of  anti-metabolites  on  disease 
states  associated  with  hypersensitivity  phenomena  in  patients  and 
experimental  animals. 

Methods  Employed; 

Patients  with  lupus  erythematosus,  idiopathic  nephrotic  syndrome, 
plasma  cell  hepatitis,  and  other  diseases  where  auto-immune  phenomena 
are  found  or  suspected  are  admitted  to  the  Clinical  Center  for  these 
studies.  Appropriate  biopsies  are  performed  and  the  clinical  response 
to  steroid  administration  or  to  the  administration  of  the  purine  anti- 
metabolite 6-thioguanine  is  studied.   In  certain  of  the  patients,  levels 
of  circulating  antibody  and  degree  of  delayed-type  hypersensitivity  are 
studied  by  appropriate  serological  and  skin  tests  before,  dioring  and 
after  courses  of  anti -metabolite  treatment.   Serum  7-globulins  are 
measured  by  paper  and  gel  electrophoresis  and  serum  PpA  and  3  M  globulins 
estimated  by  immunoelectrophoresis. 

Major  Findings; 

A.  Clinical;  Administration  of  6-thioguanine  has  produced  striking 
clinical  remissions  in  two  patients  with  nephrosis.  Tvro  additional 
nephrotic  patients  are  in  remission  following  therapy  with  6-TG  together 
with  a  dosage  level  of  prednisone  found  previously  to  be  inadequate  to 
maintain  clinical  remission.  Four  additional  patients  with  steroid- 
resistant  nephrosis  showed  no  clinical  remissions  after  6-TG  therapy. 
Many  of  the  toxic  manifestations  of  the  purine  anti-metabolites  have 

been  encountered.  Hypogammaglobulinemia  decreases  in  p  A  and  ppM  globulins, 
and  falls  in  isoheraagglutine  levels  have  occurred  during  6-TG  tnerapy. 

Preliminary  findings  in  6-TG  therapy  of  lupus  erythematosus  appear 
promising. 

B.  Experimental ;  Falls  in  7-globulin  levels  have  occurred  in 
rabbits  administered  5-TG  or  6-mercaptopurine .   In  addition,  increases 
in  a  fast  7  ("7^,")  and  a  slow  p  ("P2")  P^o'tein  were  found. 

Significance  to  the  Prograjn  of  the  Institute; 

For  the  past  thirteen  years  the  adrenal  corticoids  represented  the 
only  effective  suppressive  therapy  available  for  the  diseases  under  study. 
Indications  that  the  piorine  anti-metabolites  might  offer  a  second  type  of 
therapeutic  approach  in  diseases  of  suspected  immiinologic  origin  are  being 
borne  out.   It  is  clear  that  administration  of  a  purine  anti-metabolite 
can  also  induce  remissions  in  certain  patients  with  nephrosis  and  we  are 
extending  these  studies  to  disease  entities  associated  with  auto-immune 
phenomena . 
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The  hypogammaglobulinemia  produced  in  both  humans  and  rabbits  by 
antimetabolite  administration  indicates  that  the  antimetabolites  can 
affect  not  only  the  primary  response  to  antigenic  stimuli  but  also  exert 
a  continiiing  effect  on  the  mechanisms  for  maintaining  "normal"  gamma 
globulin  levels. 

Proposed  Course  of  Project; 

Studies  will  also  be  made  of  effects  of  6-mercaptopurine  administra- 
tion in  the  disease  entities  described.   In  addition,  the  encouraging 
preliminary  findings  that  administration  of  an  anti-folic  emti-metabolite 
(methotrexate)  will  suppress  experimentally  produced  allergic  encephalo- 
myelitis in  guinea  pigs  have  led  us  to  plan  clinical  studies  with  this 
anti -metabolite . 

Project  Subtitle  II;  studies  of  Auto-Antibodies  in  Human  Disease  States 

and  in  Experimental  Animals 
Project  Description; 

Objectives; 

1.  To  detect  the  factors  in  human  sera  which  react  with  human 
tissue  antigens. 

2.  To  characterize  these  factors,  (i.e.  show  whether  they  are 
act\aally  7-globialins  and  whether  the  reactions  with  tissue  antigens  behave 
like  typical  einti gen-antibody  reactions)  and  to  characterize  the  tissue 
antigens  with  which  they  react. 

5.  To  attempt  to  produce  similar  auto-antibodies  in  experimental 
animals . 

k.     To  determine  whether  animals  with  experimentally  produced  auto- 
ajitibodies  develop  tissue  damage. 

Methods  Employed: 

The  tanned  cell  hemagglutination  test,  fluorescent  antibody  method, 
gel-diffusion  antigen-auitibody  precipitation  tests  are  used  to  detect, 
and  immunoelectrophoresis,  sephadex  gel  filtration,  and  DEAE  cellulose 
column  chromatography  techniques  are  used  to  characterize  the  serum 
factors  which  react  with  tissue  antigens.  Rabbits  and  guinea  pigs  are 
immunized  with  tissue  extracts  incorporated  in  Freund's  adjuvant  to 
study  the  production  of  auto-antibodies  and  tissue  lesions. 

^^ajor  Findings; 

—1.  Detection  and  characterization  of  factors  in  human  sera  which 
react  with  human  tissue  antigens. 
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Major  Segments  of  this  program  are  covered  in  the  reports  by  Drs. 
Strauss  and  Carpenter.  In  addition,  it  has  been  fo\md  that  heat- 
treatment  of  DM  to  form  "single-strand"  DNA  provides  an  antigen  which 
greatly  increases  the  sensitivity  of  the  bentonite  flocculation  test 
for  anti-DNA  antibodies. 

2.  Characterization  of  tissue  antigens. 

Guinea  pig  thyroid  extract  containing  radioactive  labeled  (l--^  ) 
thyroglobulin  has  been  prepared  for  radioautographic  study  of  Ouchterlony 
and  immunoelectrophoretic  plates.  This  technique  has  enabled  us  to 
demonstrate  for  the  first  time  that  the  tissue  antigen  to  which  antibodies 
are  made  in  auto-immune  thyroiditis  in  guinep.  pigs  is  actually  thyro- 
globulin. 

3.  Production  of  auto-antibodies  in  experimental  animals. 

Guinea  pigs  hype rimmuni zed  by  injection  of  guinea-pig  thyroid 
extract  in  Freund's  adjuvant  develop  high  levels  of  precipitating  anti- 
bodies to  guinea-pig  thyroid  extract.  Two  types  of  antibodies  have  been 
characterized:  a  slow  (7-2)  and  a  fast  (7-I  or  p-2)  component.   In 
addition  two  antigens  are  foimd  in  the  thyroid  extract;  both  may  be 
thyroglobulin,  signifying  heterogeneity  among  thyroglobulin  molecules. 

k.     Production  of  auto-immune  tissue  lesions  in  experimental  animals. 

These  studies  were  begun  by  Drs.  McMaster  and  Lemer  and  continued 
in  collaboration  with  Dr.  Stone  to  determine  whether  tissue  lesions  in 
auto-immune  thyroiditis  were  due  to  the  delayed  type  of  hypersensitivity. 
Inbred  g\ainea  pigs  of  Strain  I5  were  actively  immunized  with  Strain  I5 
g\iinea  pig  thyroid  extract,  after  which  intact  lymph  node  cells  from  the 
actively  immunized  donors  were  injected  into  normal  Strain  I3  recipients. 

The  delayed  hypersensitivity  skin  test  to  thyroid  extract  can  be 
successfully  transferred  only  if  the  lymph  node  cells  are  taken  early 
after  Immimization  of  the  donors;  cells  taken  5  days  after  sensitization 
successfully  transferred  skin  test  hypersensitivity  to  thyroid  extract, 
while  cells  taken  9  and  12  days  after  immunization  no  longer  transferred 
skin  test  hypersensitivity.   Lesions  have  been  produced  successfully  by 
transfer  of  the  lymph  node  cells  in  about  30^  of  recipients.   However, 
PPD  hypersensitivity  was  successfully  transferred  in  most  of  the 
recipients . 

Significance  to  the  Program  of  the  Institute; 

The  importance  of  auto-antibodies  in  the  pathogenesis  of  a  number 
of  hviman  diseases  deserves  critical  study.  The  animal  models  of  auto- 
immune diseases  have  been  selected  to  help  elucidate  the  role  of  circu- 
lating antibodies  and  of  delayed  hypersensitivity  in  the  production  of 
the  tissue  lesions.  As  more  is  known  about  the  pathogenesis  of  the 
autoimmune  tissue  lesions,  a  more  rational  approach  to  therapy  of  these 
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conditions  can  te  developed.  Meanwhile  animals  with  auto-immune 
thyroditls  and  allergic  encephalomyelitis  provide  experimental  models 
appropriate  for  study  of  the  relative  therapeutic  efficacy  of  the 
various  anti -metabolites  (project  subtitle  1.  ) 

Proposed  Coiirse  of  Project; 

Attempts  to  detect  auto-antibodies  in  different  disease  states  will 
continue.  The  specificity  of  a  bentonite  flocculation  test  of  greatly 
increased  sensitivity  for  anti-DNA  antibodies  will  be  determined.  Auto- 
antibodies, when  detected,  will  be  characterized  by  Immunoelectrophoresis 
and  cellulose  column  chromatography.  Animal  studies  on  the  production 
of  and  characterization  of  auto-antibodies  and  production  of  tissue 
damage  will  continue,  with  emphasis  on  the  antibodies  to  components  of 
cell  nuclei,  to  thyroid  tissue,  and  to  adrenals  and  kidneys.   In  patients 
and  in  experimental  animals,  where  tissue  damage  is  associated  with  auto- 
antibodies, attempts  will  be  made  to  determine  whether  tissue  damage 
is  caused  by  hypersensitivity  of  the  delayed  type  or  is  due  to  circulating 
antibodies.  Cell  emd  serum  transfer  experiments  will  be  designed  to 
help  decide  this  q^uestion. 

Project  Subtitle  III:   DNA  directed  synthesis  of  geunma  globulins 

Project  Description; 

Objectives: 

To  determine  whether  DNA  extracted  from  antibody-producing  cells 
can  direct  synthesis  of  gamma  globulin  or  of  antibody- combining  sites 
in  a)  cell-free  systems  (Dr.  Marshall  Nirenberg)  b)  in  vitro  -  whole 
cells  (Dr.  Robert  Carpenter)  or  c)   in  viVo  -  (Or.  Sheldon  Dray). 

Methods  Employed: 

Drs.  Nirenberg  and  Pestka  have  extracted  DNA  from  lymph  nodes  of 
guinea  pigs  immunized  with  T-U  phage  in  Freund's  adjuvant.  Gel  diffusion 
techniques  for  identifying  gamma  globulins  or  specific  anti-phage  anti- 
bodies synthesized  in  a  cell-free  system  have  been  developed. 

Major  Findings:   None 

Significance  to  the  Program  of  the  Institute: 

Should  experimental  results  indicate  that  DNA  can  direct  synthesis 
of  antibody  combining  sites,  such  results  could  have  profound  significance 
in  resolving  the  present  controversy  about  "instructive"  versus  "selective" 
theories  of  antibody  formation. 
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Proposed  Course  of  Project: 

Techniques  for  exposing  cells  to  DNA  for  in  vitro  whole  cell 
studies  (Carpenter)  and  in  vivo  cell  transfer  studies  (Goodman  -  Dray) 
are  being  developed. 


Part  B  included:        Yes   X      No 
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PHS-NIH 
Individual  Project  Report 
Calendar  Year  I962 


Fart  B;  Honors,  Awards  and  Publications 
Publications: 


H.  Goodman  in  Mechanisms  of  Cell  and  Tissue  Damage  Produced  by  Immune 
Reactions.  (llnd  International  SymposiiJin  on  Immunopathology) .  Editors: 
Grabar,  Pierre,  and  Miescher,  Peter.  Benno  Schwabe  &  Co.,  Basel/ 
Stuttgart,  p.  198,  1961. 
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Nov.  1962              PHS-NIH  1.  Laboratory  of  Immunology 

Individual  Project  Report  2.  Clinical  Immunology 

Calendar  Year  I962  3-  Bethesda,  Maryland 

Part  A: 


Project  Title;   Study  of  Antigens  and  of  Antibodies  in  Serum  by  Immuno- 
chemical Techniques 

Principal  Investigator:   Dr.  Howard  C.  Goodman 

Other  Investigators:   Jose  Uriel,  M.D. 

Wilton  Vajxnier,  M.D. 
Benjamin  Stiirgill,  M.D. 

Cooperating  Unit: 

Dr.  Donald  Frederickson,  LCPM,  NHI 

Main  Xears: 

Total:  0.3 
Professional:  0.3 
Other:  0.5 

Project  Subtitle  I:   Stiodies  of  Lipoproteins  in  Normal  Serum  and  in 

Disease  States 

Project  Description; 

Objectives: 

To  apply  immunochemical  methods  to  the  study  of  the  semmi  lipoproteins 
in  normal  human  serum  axid  the  lipoprotein  abnormalities  in  disease  states. 

Methods  Employed; 

Ultracentrifugation,  gel-diffusion  techniques  and  immimoelectro- 
phoresis . 

Major  Findings: 

1.  With  Dr.  Frederickson,  (NHl),  we  demonstrated  for  the  first  time 
the  marked  (5O-IOO  fold)  decrease  of  the  high  density  (alpha) lipoproteins 
in  the  ser\jm  of  patients  with  a  previously  londescribed  lipid  desposition 
disease  (Tangier  Disease ) .  We  also  demonstrated  the  absence  of  the  low- 
density  beta  lipoproteins  in  the  sera  of  three  patients  with  the  rare 
syndrome  of  "a-beta-lipoproteinemia" . 
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2.  Ultracentrifugal  fractionation  of  serum  lipoproteins  was  made 
for  chemical,  immvmochemical  and  enzyme  characterization  of  the  different 
fractions.  All  lipoprotein  fractions  were  found  to  contain  esterase 
activity. 

3.  A  "new"  lipoprotein  precipitin  line  was  discovered  in  ijnmTmo- 
electrophoretic  studies  which  appears  to  represent  the  previously  \mchar- 
acterized  phospholipid  material  left  in  seman  after  removing  all  lipo- 
proteins of  density  less  than  1.21. 

Significance  to  the  Frograjn  of  the  Institute; 

Immunoelectrophoresis  is  a  powerful  tool  for  the  study  of  qualitative 
and  semiquantitative  changes  in  serum  protein  constituents  in  disease 
states.  These  studies  are  an  example  of  the  growing  importance  of  the 
application  of  immunochemical  techniques  to  problems  outside  the  field 
of  those  diseases  associated  with  hypersensitivity  states. 

Proposed  Coiirse  of  Project; 

ContiniJation  of  characterization  of  normal  and  abnormal  semnn  lipo- 
protein with  Dr.  Frederickson. 

Project  Subtitle  II;   Immunochemical  characterization  of  the  antibody 

globulins  in  hximan  eind  animal  sera. 

Project  Description; 

Objectives; 

To  determine  whether  antibody  globulins  analogovis  to  the  hijman  7, 
P_A,  and  poM  globulins  exist  in  guinea  pigs  and  rabbits. 

Methods  Employed; 

Gel  diffusion  (Ouchterlony  and  Immunoelectrophoresis).  Production 
of  immune  sera  directed  against  the  electrophoretically  slow  globulins 
of  rabbit  and  guinea  pig  sera. 

Major  Findings; 

1.  A  goat  anti-rabbit  serimi  has  demonstrated  in  Immunoelectrophoresis 
three  precipitin  lines  which  closely  resemble  human  ^2^,  PpM  and  7- 
globiilins . 

2.  Removal  of  PA  from  the  serum  of  three  allergic  individuals  (by 
addition  of  a  goat  ajiti-P2A  serum)  was  shown  to  remove  skin  sensitizing 
aintibodies  to  ragweed  extract. 
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Significance  to  the  Program  of  the  Institute; 

The  characterization  of  the  globulins  which  contain  antibody- 
activities  in  human  and  in  animal  sera  is  essential  to  an  understanding 
of  immune  response  in  man  and  experimental  animals. 

Proposed  Course  of  Project; 

The  rabbit  globulins  identified  by  Immunoelectrophoresis  as  Pp  and 
7  globiilins  will  be  studied  to  determine  whether  these  globulins  actually 
possess  antibody  activities.  Similar  characterization  studies  are 
planned  for  the  y   and  P  globulins  of  guinea  pig  serum. 

Search  for  other  antibody  activities  associated  with  h\Aman  P^A 
proteins  will  continue. 


Part  B  included:         Yes   X         Wo 
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PHS-NIH 
Individ-ual  Project  Report 
Calendar  Year  I962 


Fart  B;    Honors,  Awards  and  Publications 
Publications: 


Fredrickson,  Donald  S.,  Altrocchi,  Paul  H.,  Avioli,  Louis  V,, 
Goodman,  De  Witt  S.,  Goodman,  Howard  C:  Tangier  Disease  (Combined 
Clinical  Staff  Conference  at  the  National  Institutes  of  Health) 
Annals  of  Internal  Medicine,  Vol.  55^  No.  6,  December,  I96I. 
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Part  A: 


Serial  No.  NIAID  -  ihj 
PHS-NIH         1.   Laboratory  of  Immunology 
Individual  Project  Report  2.   Immunochemistry  Section 
Calendar  Year  I962    3.   Bethesda,  Maryland 


Project  Title;  Serum  Protein  Allotypes  (Serum  Protein  Groups  Based  On 
Antigenic  Differences) 

Principal  Investigator;   Dr.  Sheldon  Dray 

Other  Investigators:   Glendowlyn  0.  Young 

Cooperating  Units :- 

Project  Subtitle   I  -  Dr.  Baruch  S.  Blumberg,  EB^  WIAMDj  Miss  Rose 

Lleberman,  LCI^  NIAID;  Dr.  Jacques  Oudin, 
Pasteur  Institute,  France;  Dr.  S.  Dubiskl, 
Institute  of  Hematology,  Warsaw,  Poland; 
Dr.  Edwin  Lennox,  New  York  University,  New 
York;  and  Dr.  A.  Kelus,  Department  of 
Pathology,  Cambridge  University,  Cambridge, 
England . 

Project  Subtitle  II  -  Dr*s.  Charles  ¥.  MePherson  and  Harold  A. 

Hoffman,  Animal  Production  Section,  NIH;  and 
Dr.  Paul  B.  Sawin,  Roscoe  B.  Jackson  Memorial 
Laboratory,  Bar  Harbor,  Maine. 


Project  Subtitle  III  - 


Dr.  Alfred  Nisonoff ,  Department  of  Micro- 
biology, University  of  Illinois,  Urbana, 
Illinois;  and  Dr.  Parker  A.  Small,  Jr., 


Project  Subtitle   V 


Dr.  Fred  Karush,  University  of  Pennsylvania 
School  of  Medicine,  Philadelphia,  Pennsylvania; 
Dr.  Herman  W.  Eisen,  Washington  University 
School  of  Medicine,  St.  Louis,  Missouri; 
Dr.  Arthur  M.  Dannenberg,  Jr.,  Henry  Phipps 
Institute,  University  of  Pennsylvania, 
Philadelphia,  Pennsylvania;  and  Dr.  C.  K.  Chal, 
Roscoe  B.  Jackson  Memorial  Laboratory,  Bar 
Harbor,  Maine. 


Man  Years: 


Total;   1.60 
Professional: 
Other;  2.00 


1.60 
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Project  Description; 

Project  Subtitle  I;   Preparation  of  Antisera  and  the  Immiinochemical 

Identification  of  Allotypes 

Objectives; 

1.  To  prepare  antisera  unispecific  for  serum  allotypes  in  a  variety 
of  species,  most  particularly  for  rabbits,  mice  and  primates 
including  man. 

2.  To  identify  the  protein  allotype  with  respect  to  its  physicochemical 
properties,  i.e.  7S  7-globulin,  p-globulin,  p-lipoprotein,  albumin, 
etc. 

3.  To  establish  a  uniform  notation. 
Methods  Employed; 

1.  Preparation  of  serum  proteins  by  salt  fractionation,  DEAE  chroma- 
tography, ultracentrifugation,  electrophoresis  by  antigen-antibody 
reactions,  etc. 

2.  Immunization  with  adjuvants  for  extended  periods  of  time. 

3.  Agar-gel  immunochemical  methods  of  Oudin,  Ouchterlony,  Grabar- 
Williams,  and  Uriel. 

k.     Comparison  of  antigens  and  antibodies  developed  in  different 
laboratories . 

5.  Preparation  of  standard  antigens  and  antisera. 

6.  Conference  of  principal  investigators  to  establish  a  uniform 
nomenclature . 

Major  Findings; 

1.  Two  new  7-globulin  allotypes,  two  p-globulin  allotypes,  and  a 
p-lipoprotein  allotype  have  been  identified  in  the  rabbit. 

2.  Three  allotypes  have  been  identified  in  mice,  two  of  which  are 
probably  under  genetic  control  of  allelic  genes . 

3.  A  p-lipoprotein  allotype  has  been  identified  in  man. 

k.     A  notation  for  the  rabbit  7-globulin  allotypes  has  been  established. 
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Significance  to  the  Program  of  the  Institute; 

The  preparation  of  unispecific  antisera  for  serum  allotypes,  the 
chemical  characterization  of  the  allotypes,  and  a  uniform  notation 
provide  the  basic  tools  for  genetic,  chemical  and  biological  investi- 
gations . 

Proposed  Course  of  Project  I 

Immunizations  will  be  continued  in  rabbits,  mice  and  primates  to 
maintain  the  supply  of  antisera  to  the  known  allotypes  and  to  develop 
antisera  to  new  allotypes.  As  new  allotypes  are  discovered  they  will 
be  characterized  chemically. 

Rroject  Subtitle  II:   Genetics  of  Allotypes 
Objectives; 

1.  To  evaluate  the  genetic  control  of  allotypes  with  regard  to  issues 
of  allelism,  linkage,  and  chromosome  mapping. 

2.  The  establishment  of  genetically  defined  lines  of  animals  with 
respect  to  their  allotypes. 

Methods  Employed: 

1.  Agar-gel  immunochemical  methods  for  identification  of  allotypes. 

2.  Selective  breeding  to  test  genetic  hypotheses  and  establish 
genetically  defined  lines. 

Major  Findings; 

In  addition  to  the  A5  and  A4  allotypic  determinants  previously 
described  which  are  imder  the  genetic  control  of  aji  allelic  pair  of 
autosomal  genes,  family  studies  have  revealed  three  other  /-globulin 
allotypic  determinants  which  are  under  the  genetic  control  of  a  three 
allelic  system  at  a  second  gene  locus.   Firrthermor e ,  two  allotypic 
determinants  were  either  both  present  or  absent  from  all  sera  tested 
indicating  genetic  control  by  a  single  allele  or  two  closely  linked 
alleles.  The  distribution  of  allotypes  varied  considerably  among 
several  rabbit  colonies.   In  addition,  a  /-globulin  at  a  third  locus 
has  been  found. 

Selective  breeding  of  rabbits  has  been  carried  out  to  establish 
genetlcaJLly  defined  lines  of  rabbits  based  on  the  known  /-globulin 
allotypes .  Among  the  WIH  New  Zealand  Whites ,  a  homozygous  Aal — Ab4 
line  has  already  been  developed.  A  homozygous  Aa3— Ab4  line  is  in  the 
process  of  becoming  established.   The  homozygous  Ab5 — Aal,  Ab5 — Aa2 
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and  Ab5 — Aa3  lines  will  take  somewhat  longer  to  develop  since  it  was 
necessary  to  introduce  the  M>k,   A'b5  and  Aa2  genes  into  the  New  Zealand 
White  colony  by  repeated  backcrosses.  Ab5 — ^Aa3  and  Ab4 — Aa3  lines  were 
developed  at  the  Roscoe  B.  Jackson  Laboratory. 

Preliminary  linkage  studies  show  that  the  a  and  b  genetic  loci  are 
not  closely  linked.   Preliminary  genetic  data  on  mouse  allotypes  suggests 
allelic  control  of  two  of  the  allotypes  found. 

Significance  to  the  Program  of  the  Institute; 

Knowledge  of  the  genetic  mechanism  controlling  allotypes  is  essential 
if  these  allotypes  are  to  make  therr  important  contribution  to  the 
solution  of  problems  in  basic  immunology,  hypersensitivity,  embryology 
and  protein  chemistry.  Thus  the  allotypes  will  contribute  significantly 
to  progress  in  the  areas  of  antibody  formation,  transplantation,  maternal- 
fetal  interaction  and  to  clarification  of  the  manner  of  genetic  control 
of  protein  structure  and  synthesis. 

Proposed  Course  of  Project; 

The  genetic  control  of  two  new  /-globulin  allotypes,  P  and  T,  and 
the  p-lipoprotein  allotype  in  the  rabbit  will  be  investigated.   Experi- 
ments will  be  designed  to  test  the  allelic  hypothesis  for  two  of  the 
mouse  allotypes,  to  identify  the  linkage  group  to  which  they  belong  and 
to  establish  coisogenic  strains  for  them. 


Project  Subtitle  III:   Chemistry  of  Allotypes 
Objectives; 

1.  To  establish  quantitative  methods  for  analysis  of  allotypes. 

2.  To  determine  the  molecular  composition  of  allotypes. 

3.  To  study  the  allotypic  determinants  on  subunits  of  the  protein. 
Methods  Employed; 

1.  Isotope  labeling  and  Oudin  gel  tube  analysis. 

2.  Purification  and  fractionation  methods. 

3.  Enzyme  reduction  methods  for  splitting  proteins. 
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Major  Findings r 

Wot  more  than  ^O'fo   of  the  total  /-glob-ulin  in  a  rabbit  could  be 
accoiHited  for  by  an  allotype  controlled  by  the  b  locus*  Allelic 
controlled  allotypic  specificities  do  not  appear  on  the  same  molecule. 
On  the  other  hand,  allotypic  specificities  controlled  at  two  different 
loci  may  either  appear  on  the  same  molecule  or  separately. 

Significance  to  the  Program  of  the  Institute! 

The  chemical  studies  of  the  allotypes  are  directed  toward  relating 
genetic  constitution  to  the  structure  of  proteins.  It  is  now  known  that 
more  than  one  genetic  locus  can  contribute  to  the  synthesis  of  a  single 
7-globulin  molecule.  This  work  provides  a  system  somewhat  analogous  to 
that  of  hemoglobin  where  chemical  studies  have  shown  a  single  amino 
acid  difference  between  allelic  hemoglobins »   Chemical  studies  on  the 
7-globulin  allotypes  have  a  special  significance  in  relating  its  proper- 
ties both  as  antigen  and  as  antibody  to  the  genetic  constitution  of  the 
individual . 

Eroposed  Course  of  Project: 

These  studies  will  be  continued  with  special  emphasis  on  the 
development  of  better  methods  for  the  analysis  of  allotypic  determinants. 


Project  Subtitle  IV;  Maternal-Fetal  Interactions  Involving  Serum 

Protein  Allotypes 

Objectives: 

To  determine  the  effect  of  maternal  anti-allotype  on  the  developing 
foetus  which  is  genetically  constituted  to  produce  that  allotype  (This 
problem  is  analogous  to  that  of  the  Rh  incompatibility  in  man.). 

Methods  Employed: 

1.  Breeding  of  genetically  defined  rabbits, 

2»   Immunization  of  female  rabbits  to  produce  antibodies  to  allotypes. 

3.      Quantitative  Oudin  analysis   of  sera  from  progeny  at  varioiis   ages. 

Major  Findings; 

Anti-allotype  antibody  in  the  maternal  circulation  specifically 
inhibits  the  genetically  determined  synthesis  of  the  corresponding 
allotype  of  the  foetus.  Also,  allotypes  of  7-globulin  may  serve  as 
natural  markers  for  the  disappearance  of  passively  transferred  maternal 
7-globulin  and  for  the  appearance  of  newly  synthesized  7-globulin  in  the 
serum  of  neonatal  rabbits . 
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Significance  to  the  Erogram  of  the  Institute; 

Rh  incompatibility  leads  to  erythroblastosis  fetalis  in  maji.  As 
allotypes  are  defined  In  human  serum,  similar  mechanisms  may  be  foimd 
to  be  involved  in  other  diseases  or  conditions  of  the  newborn.   The 
phenomenon  of  allotype  "suppression"  and  associated  "compensation"  h£LS 
fundamental  implications  for  understanding  the  mechanism  of  protein 
synthesis  and  antibody  formation. 

Proposed  Course  of  Project; 

It  is  planned  to  delineate  the  mechanism  for  the  phenomenon  of 
allotype  suppressionj  to  search  for  this  effect  in  another  species, 
such  as  the  mouse^  and  to  ascertain  whether  this  phenomenon  occurs 
with  other  allotype  systems. 

Project  Subtitle  V:  Biology  of  Serum  Protein  Allotypes 

Objectives t 

To  apply  the  allotype  system  toward  elucidating  problems  In 
immunob  lology . 

1.  Antl-hapten  antibody  is  being  analyzed  for  allotype  composition 
to  ascertain  whether  immunization  of  animals  leads  to  allotype 
selection,  a  point  bearing  on  the  selective  theory  of  antibody 
formation. 

2.  To  ascertain  the  usefulness  of  allotypes  as  cell  markers  in  trans- 
plantation studies. 

3.  To  design  cellular  studies  for  determining  how  many  and  which  of 
the  allotypes  are  synthesized  in  a  single  cell. 

k.      To  establish  allotypic  Chimera  since  these  animals  would  be  useful 
in  studying  tissue  transplantation,  the  function  of  the  thymus 
gland,  etc. 

5.  To  study  the  relationship  of  the  allotype  system  to  histocompatibil- 
ity. 

6.  To  assess  the  role  of  serum  allotypes  in  transfusion  reactions. 
Methods  Employed; 

1.  Preparation  of  pure  antibody  to  haptens  and  quantitative  Oudin 
analysis  of  allotypes. 

2.  Fluorescent  labeled  antibody  to  allotypes. 
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3.   Cell  transfer  studies  in  prenatal  and  neonatal  animals. 
k.     Selective  breeding  of  genetically  defined  animals  . 
Major  Findings: 

1.  By  fluorescent  antibody  method  it  has  been  demonstrated  that 
allotypes  vaa^   serve  as  genetic  markers  for  lymph  node  and  spleen 
cells  in  transplantation  studies. 

2.  Studies  of  anti-hapten  antibody  suggest  that  genetic  differences 
of  allotypes  may  be  pertinent  to  the  character  of  the  antibody 
produced* 

3.  Fluorescent  antibody  studies  have  shown  that  the  allotypes  may  be 
localized  specifically  in  lymph  node  and  spleen  cells. 

Significance  to  the  Erogram  of  the  Institute: 

The  analogy"  of  serum  allotypes  to  blood  groups  has  already  been 
made.  Thus  it  follovs  that  serum  allotypes,  just   as  the  blood  groups, 
are  of  significance  in  a)  transfusion  reactions,  b)  diseases  of  the 
newborn,  c)  auto-immune  diseases,  d)  genetics  and  e)  anthropology. 
Furthermore,  the  allotypes  are  usef-ul  in  the  study  of  tissue  trans- 
plantation and  lipoprotein  abnormalities. 

Proposed  Course  of  Project; 

To  continue  these  studies. 
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Fart  B;  Honors,  Awards  and  Publications 

Publications i 

Project  Subtitle  I;  Blumberg,  B.S.,  Dray,  S.  and  Robinson,  J.C.i 
Antigen  Polymorphism  of  a  Low-Density  ^-Lipoprotein.  Allotypy  in 
Human  Serum,  Nature,  194:4829,  pp  656-658,  I962. 

Dray,  S.,  Dubiski,  S.,  Kelus,  A.,  Lennox,  E.S.  and  Oudin,  J.: 
A  Notation  for  Allotypy,  Nature,  195:48^3,  pp  785-786,  I962. 


Project  Subtitle  IV i  Dray,  S.:   Effect  of  Maternal  Isoantibodies 
on  the  Quantitative  Expression  of  Two  Allelic  Genes  Controlling 
7-Globulin  Allotypic  Specificities,  Nature,  195:4842,  pp  677-680, 
1962. 


Eroject  Subtitle  V;   Harris,  T.N. ,  Dray,  S.,  Ellsworth,  B.  and 
Harris,  S.:   Rabbit  7-Globulin  Allotypes  as  Genetic  Markers  for 
the  Source  of  Antibody  Produced  in  Recipients  of  Shigella- Incubated 
lymph  Node  Cells,  Immunology,  In  Press. 
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Nov.  1962  PHS-NIH  1.   Laboratory  of  Immunology 

Individual  Project  Report   2.   Immunochemistry  Section 
Calendar  Year  I962      3-  Bethesda,  Maryland 

Part  A: 


Project  Title;   Immunochemical  Studies  on  Human  Serum  Antigens  and 
Antibodies 

Principal  Investigator:  Dr.  Sheldon  Dray 

Other  Investigators:   Dr.  Edward  A.  Lichter^  Post-Doctoral  Fellow 

Cooperating  Unit; 

Project  Subtitle  I  -  Dr.  John  Fahey, 

Man  Years; 

Total;   1.20 
Professional:  1.20 
Other;   O.5 

Project  Description; 

Project  Subtitle  I:   Studies  with  Primate  Antisera 

Objectives; 

1.  To  develop  antisera  specific  for  antigenic  determinants  on  serum 
proteins. 

2.  To  search  for  allotypes  in  human  sera. 
Methods  Employed: 

1.  Agar-gel  immunization  methods . 

2.  Purification  and  fractionation  of  normal  and  pathologic  serum 
proteins. 

3.  Enzyme  digestion  of  serum  proteins  to  obtain  fragments. 

h.      Immunization  of  primates  (Rhesus  monkeys  and  chimpanzees). 

Major  Findings; 

1.   The  immunochemical  relationship  between  the  three  normal  7S 

7-globulin  antigens  and  two  myeloma  7-globullns  were  investigated. 
It  was  found  that  one  of  the  myeloma  7-globulins  corresponded  to 
one  of  the  normal  7-globulins  while  a  second  myeloma  7-globulin 
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corresponded  to  the  second  myeloma  7-globulin.   It  was  further 
found  that  these  globulins  have  antigenic  determinants  in  common. 
Primary  investigation  of  monkey  antisera  with  myeloma  proteins 
revealed  that  still  more  antigenic  determinants  may  he  uncovered. 

2.  Wine  chimpanzees  have  been  immunized  with  components  of  human  serum. 
Thus  far  two  antisera  to  human  ^-lipoprotein  and  several  antisera 
to  human  7-globulin  have  been  obtained.  Preliminary  evidence  based 
on  antibody  developed  in  one  chimpanzee  has  shown  (Oudin)  that  this 
approach  is  suitable  for  the  study  of  allotypes  to  human  7-globulin, 

3.  Monkey  antisera  to  human  serum  proteins  have  been  further  charac- 
terized by  quantitative3;y  identifying  the  chemical  reactive  groups 
in  the  precipitates  of  immunoelectrophoresis. 

h.     Absorption  of  some  of  the  monkey  antisera  with  chimpanzee  7-globulin 
has  led  to  the  demonstration  of  at  least  two  new  human  7-globulins . 

Significance  to  the  Program  of  the  Institute; 

With  the  availability  of  precipitating  ajxtlbodies  specific  for 
three  normal  human  7-globulins,  the  way  is  cleared  for  renewed  attack 
on  many  urgent  problems  relating  to  this  key  serum  protein  including 
for  example:   its  quantitative  estimation  In  serum  and  other  body  fluids; 
fractionation  and  purification;  chemical  structure,  particularly  in  the 
analysis  of  fragments  resulting  from  enzyme  digestion;  antibody  properties 
in  infectious  and  autoimmune  diseases;  cytological  localization  by  fluor- 
escent antibody;  and  possible  genetic  differences.  Moreover,  the  quanti- 
tative estimation  of  these  7-globullns  in  serum  has  Important  clinical 
applications  for  early  diagnosis  and  study  of  diseases  which  Involve 
qualitative  and  quantitative  changes  in  the  7-glob\illns,  such  as  in 
multiple  myeloma. 

Proposed  Course  of  Project: 

1.  The  immunization  of  primates  with  various  fractions  of  human  serum 
will  be  continued  and  it  is  proposed  to  study  the  antigens  which 
may  then  be  detected.   In  view  of  the  recent  findings  with  regard 
to  chimpanzee  immunization,  this  line  of  work  will  be  emphasized 
to  the  extent  that  facilities  atre  available. 

2.  As  allotypes  are  found  and  characterized,  their  genetics  will  be 
studied , 
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Wovember  I962              PHS-WIH  1.  Laboratory  of  Immunology 

Individual  Project  Report  2.  Applied  Immunology 

Calendar  Year  I962  3*  Bethesda,  Maryland 


Part  A: 


Project  Title:   Basic  Studies  on  the  Cellular  Localization  of  Antigens, 
Antibodies  and  other  Substances  by  the  Fluorescent 
Antibody  Technique,  and  Fluorescence  Microscopy 

Principal  Investigator;   Dr.  John  E.  Tobie 

Other  Investigators;   Dr.  Donald  C.  Abele 

Mr.  Charles  B.  Evans 

Cooperating  Units; 

Project  Subtitle  I  -  Dr.  George  J.  Hill,  Mr.  Deaner  K.  Lawless 

and  Dr.  Sanford  P.  Kuvin,  LCI,  Serial  Wo, 
WIAID  -  20  (c),  Dr.  G.  Robert  Coatney,  LPC, 
Serial  Wo.  WIAID  -  I30 

Project  Subtitle  II  -  Mrs.  Eleanor  J.  Tobie,  LPD,  Serial  Wo. 

WIAID  -  123-D 


Man  Years; 


Total;   3.5 
Professional:   I.5 
Other:   2.0 

Project  Description: 

Project  Subtitle  I  -  Fluorescent  Antibody  Studies  in  Malaria 

Objectives: 

To  study  antibody  production  in  human  volunteers  with  sporozoite- 
Induced  or  blood- Induced  malaria. 

To  correlate  antibody  production  with  gamma  globulin  levels. 

To  determine  the  Immunological  relationships  between  different 
species  of  malaria  plasmodia  by  cross-reaction  experiments. 

Methods  Employed: 

Volunteers  were  Infected  with  Plasmodium  vivax  or  the  B  strain 
of  Plasmodium  cynomolgl.  Sera  from  the  infected  patients  were  allowed 
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to  react  with  malarial  organisms  in  blood  films,  fluorescent  labeled 
anti-human  glob\ilin  applied  and  the  films  examined  at  fluorescence 
microscopy.  By  this  indirect  fluorescent  antibody  technique  the  sera 
could  be  titered  for  malarial  antibody  during  the  course  of  the  disease 
in  each  patient. 

Gamma  globulin  levels  were  determined  by  electrophoretic  methods 
and  the  maximum  levels  correlated  with  the  maximum  antibody  titers  as 
determined  by  fluorescent  methods. 

Cross-reactions  between  P,  vivax  and  P.  cynomolgi  were  determined 
by  the  indirect  fluorescent  antibody  technique.  The  sera  taken  at 
regular  intervals  from  each  patient  during  the  course  of  infection  were 
titered  against  the  homologous  and  heterologous  species  of  malaria 
parasite. 

Major  Findings; 

The  course  of  antibody  production  has  been  followed  in  five  volam- 
teers  with  sporozoite-induced  P.  vivax  malaria  (three  Chesson  strain 
and  two  Venezuelan  strain),  in  one  volunteer  with  blood- induced  P. 
vivax  (Chesson  strain),  and  in  five  volunteers  with  sporozoite-induced 
P .  cynomolgi  (B  strain)  malaria.   In  general,  malarial  antibody  in  the 
eleven  patients  was  detectable  about  6  days  after  the  parasites  appeared 
in  the  peripheral  circulation.  The  antibody  titers  reached  their  maxi- 
mum levels  in  a  relatively  short  period  of  time,  maintained  these 
levels  for  about  30  -  kO   days  and  then  gradually  fell  and  were  main- 
tained for  some  months.  Two  P.  vivax  cases  followed  for  15O  days  and 
two  P.  cynomolgi  cases  followed  for  335  days  still  had  detectable 
antibody. 

In  all  of  the  patients  a  rise  in  serum  gamma  globulin  was  observed 
after  infection.  The  maximum  gamma  glob-olin  levels  tended  to  occur  at 
the  same  time  as  the  maximum  antibody  titers  with  a  median  difference 
of  3  days.  This  suggested  a  correlation  between  an  increase  in  gamma 
globulin  and  the  prodaction  of  malarial  antibody. 

The  sera  from  the  five  volunteers  infected  with  the  B  strain  of 
P.  cynomolgi  were  allowed  to  react  with  the  homologous  parasite,  ajid 
with  the  heterologous  parasites  of  the  Chesson  and  Venezuelan  strains 
of  P.  vivax.  Although  there  was  considerable  cross  reaction  between 
the~two  species,  the  maximum  antibody  titers  with  the  homologous  para- 
site tended  to  be  higher  than  with  the  heterologous  parasites  of  either 
strain  of  P.  vivax.  This  suggested  the  possibility  that  perhaps  not 
only  certain  antigens  are  shared  by  the  two  species  but  that  P,  cyno- 
molgi parasites  may  possess  a  different  antigen  or  antigens.  Cross- 
reaction  experiments  were  conducted  using  the  sera  from  two  volunteers 
infected  with  Chesson  strain  and  two  with  Venezuelan  strain  P.  vivax. 
The  sera  from  these  four  patients  were  allowed  to  react  with  the  homo- 
logous and  heterologous  strains  of  P.  vivax  and  with  the  heterologous 
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species^  P.  cynomolgl.  All  of  these  reactions  resulted  in  essentially 
the  same  maxiraum  antihody  titers.   It  was  not  possihle  to  differentiate 
the  Chesson  and  Venezuelan  strains  of  P.  vivax  on  the  "basis  of  their 
cross  reactivity. 

Significance  to  the  Program  of  the  Institute: 

The  ability  to  follow  accurately  antibody  production  in  controlled 
malaria  infections  provides  basic  information  important  for  the  program 
of  worldwide  eradication  of  malaria.  The  correlation  of  gamma  globulin 
levels  and  antibody  levels,  and  the  cross-reactions  between  various 
species  of  the  malaria  plasmodia  may  contribute  to  a  better  understand- 
ing of  the  mechanism  involved  in  immunity  to  malaria. 

Proposed  Course  of  Project; 

To  expand  the  studies  on  antibody  production  in  sporozoite  and 
blood- induced  infections  in  volunteers  in  an  effort  to  elucidate  the 
effects  of  chemotherapy  on  antibody  production,  the  forms  of  the 
parasite  responsible  for  the  antigenic  stimulus,  the  antigens  which 
the  various  species  possess  and  to  study  a  number  of  basic  problems 
which  can  be  approached  by  the  utilization  of  immunofluorescent  methods. 

Project  Subtitle  II  -  Fluorescent  Antibody  Studies  on  Cross-reactions 

in  the  Trypanosomatidae 

Objectives; 

To  determine  the  immunological  relationships  between  various  species 
of  animal  or  himian  trypanosomes  and  the  leishmanias. 

Methods  Employed; 

Rabbits  were  immunized  against  the  culture  form  of  Trypanosoma 
rangell  and  fluorescent  labeled  conjugates  prepared.   Slides  were  made 
of  16  strains  from  9  species  of  culture  forms  and  11  strains  from  9 
species  of  blood  forms  of  the  Trypanosomatidae.  Utilizing  the  direct 
fluorescent  antibody  technique,  the  conjugates  were  allowed  to  react 
with  the  various  species  of  parasites  and  the  cross  reactions  noted  at 
fluorescence  microscopy.  The  indirect  fluorescent  antibody  technique 
was  also  employed  to  determine  the  degree  of  cross-reactions  between 
separate  species. 

Major  Findings; 

Cross  reaction  experiments  Involving  the  culture  forms  and  the  use 
of  the  direct  fluorescent  antibody  technique  suggest  that  immunologi- 
cally the  Trypanosomatidae  studied  may  fall  into  the  same  classification 
as  that  based  on  morphological  and  physiological  criteria.  As  an 


Serial  No.  MIAID  -  l48 

exaii5)le,  when  labeled  antibody  produced  against  the  parasite  T.  rangeli, 
which  is  classified  in  the  lewisi  group,  was  allowed  to  react  with  the 
trypanosomes  T.  rangeli,  T.  lewisi,  T^.  cruzl  and  T.  conorhini,  all  of 
which  belong  to  the  lewisi  group,  positive  reactions  were  obtained. 
However,  negative  results  were  obtained  when  the  same  labeled  antibody 
was  allowed  to  react  with  the  African  trypanosomes  T.  gambiense  and  T. 
rhodesiense,  which  belong  to  the  brucei  group. 

Significance  to  the  Program  of  the  Institute; 

Studies  of  cross  reactions  are  providing  new  information  on  the 
immunological  relationships  of  the  TrypanosomatidELe.   Such  information 
will  add  to  our  knowledge  of  immunity  to  the  diseases  produced  by  these 
parasites. 

Proposed  Course  of  Project; 

Fluorescent  antibody  studies  will  be  continued  utilizing  antisera 
produced  against  other  Trypanosomatidae.  Immunochemical  studies  will 
be  Initiated  to  determine  the  antigens  possessed  by  these  parasites. 


Part  B  included:     Yes   X     Wo 
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Part  A: 


Eroject  Title:  The  Relationship  of  Antibody,  and  Immediate,  and 

Delayed  Hypersensitivity  to  Auto-Allergic  Diseases 

Principal  Investigator!  Dr.  Philip  R.  B.  McMaster 

Other  Investigators:  Wone 

Cooperating  Units: 

Dr.  Edwin  M.  Lerner,  LGFAR,  Serial  Wo.  WIAID  -  117 

Man  Years: 

Total:  0.6 
Professional:  0.2 
Other:  0.6 

Eroject  Description: 

Objectives: 

To  elucidate  the  role  of  antibody  and  immediate  and  delayed 
sensitivity  in  the  pathogenesis  of  allergic  thyroiditis  during  the 
developmental  and  regressive  phase  of  this  condition. 

Methods  Employed: 

1.  Strain  I3  guinea  pigs  immunized  with  guinea  pig  thyroid  extract 
in  complete  adjuvant  were  tested  for  skin  reactivity  at  various 
intervals  up  to  2  years  after  immunization,  and  their  serum 
tested  for  anti-thyroid  antibody, 

2.  The  relative  capacities  of  immune  leukocytes  and  of  seriom  to 
transfer  allergic  thyroiditis  to  normal  recipients  are  compared 
at  varying  intervals  after  immunization.  The  antibody  titer  and 
types  of  skin  sensitivity  of  the  recipient  are  measured. 

Major  Findings! 

1.   The  natural  course  of  allergic  thyroiditis  has  been  followed. 
After  a  single  immunization  with  thyroid  extract  in  Freund's 
adjuvant,  the  disease  may  appear  within  five  days,  and  invariably 
appears  within  I6  days.   The  severity  of  the  disease  then  increased 
until  it  is  maximal  -  3  to  7  months  after  immunization.  Thereafter, 
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it  gradually  decreases  until,  at  2k   months  the  immunized  animals 
display  thyroid  glands  indistinguishable  from  those  of  the  controls. 

During  the  development  of  the  disease,  the  presence  of  thyroiditis 
vas  always  accompanied  by  the  presence  of  delayed  sensitivity. 
Only  at  certain  times  did  the  level  of  antibody,  and  degree  of 
immediate  skin  reactivity  parallel  the  degree  of  thyroiditis. 
Following  certain  types  of  immunization  both  antibody  and  immediate 
skin  sensitivity  were  present  but  thyroiditis  was  absent.  Moreover, 
under  other  circiraistances,  thyroiditis  appeared  in  the  absence  of 
detectable  levels  of  either  antibody  or  immediate  sensitivity.  As 
the  disease  decreased  in  severity,  the  delayed  reaction  was  replaced 
or  altered  to  one  of  intermediate  nature  being  maximal  about  12 
hours. 

Two  years  after  immunization,  when  the  thyroids  of  immunized 
animals  had  become  indistinguishable  from  those  of  the  controls, 
the  delayed  sensitivity  had  vanished,  but  antibody  and  immediate 
skin  sensitivity  were  still  present. 

2.  Attempts  to  transfer  allergic  thyroiditis  from  immunized  to  normal 
histocompatible  animals  has  had  only  sporadic  success,  despite  the 
consistent  failure  to  transfer  any  disease  with  antisera. 

Significance  to  the  Program  of  the  Institute; 

A  close  relation  between  experimental  allergic  thyroiditis,  and 
delayed  sensitivity  to  thyroid  extract  has  been  demonstrated  during  the 
developmental,  maximal  and  regressive  phases  of  the  disease.  Antibody 
alone  appears  to  be  insufficient  to  cause  the  disease.  Such  findings 
are  compatible  with  the  hypothesis  that  delayed  sensitivity  acting  in 
concert  with  antibody,  or  perhaps  alone,  may  be  important  in  the  patho- 
genesis of  allergic  thyroiditis.  Some  further  support  for  the  hypothe- 
sis comes  from  the  trajasfer  studies.  The  disappearance  of  the  delayed 
skin  reaction,  during,  the  declining  phase  of  the  disease,  is  consistent 
with  this  view.   The  persistence  of  antibody,  even  after  the  thyroids 
have  returned  to  normal  Indicates  that  antibody  is  insufficient  even  to 
maintain  the  disease  once  it  is  established. 

These  results  suggest  a  similar  role  of  delayed  hypersensitivity  in 
Hashimoto's  disease  of  man. 

Proposed  Course  of  Project r 

Attempts  to  transfer  allergic  thyroiditis  with  leukocytes  and  with 
serum  will  be  continued.   The  effects  of  antibody  as  a  protective 
agent,  and  the  effects  of  desensitlzation  may  now  be  pursued  since  the 
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natural  cotirse  of  the  disease  is  knovn.     The  results  of  maternal 
iimnunization  upon  the  foetus  will  also  he  measured. 
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Individual  Project  Report   2.  Applied  Imm-unology 
Calendar  Year  I962      3-   Bethesda,  Maryland 


Part  A: 


Project  Title;   Purification  and  Characterization  of  a  Proteolytic 
Enzyme  of  Huma.n  Spleen 

Principal  Investigator!   Dr.  Philip  R.  B.  McMaster 

Other  Investigators;   Dr.  Tom  Webb,  Institut  Pasteijr,  Paris,  France 

Cooperating  Units: 

Dr.  Pierre  Grabar,  Laboratorie  de  Chlmie  Microbienne,  Institut 
Pasteur,  Paris,  France 

Dr.  Claude  Lapresle,  Institut  Pasteur,  Paris,  France 

Man  Years; 

Total;  0.8 
Professional;   0.8 
Other;  None 

Project  Description; 

Objectives; 

To  isolate  and  purify  a  proteolytic  enzyme  from  human  spleen  which 
cuts  human  albumin.   To  characterize  the  enzyme  by  its  pH  curve, 
electrophoretic  mobility,  and  chromatographic  behavior.   To  compare  the 
fragments  of  human  albumin  cut  by  this  enzyme  with  those  fragments  of 
albumin  cut  by  other  enzymes .  To  analyse  the  antigenic  structure  of 
these  fragments. 

Methods  Employed; 

An  enzyme  has  been  extracted  from  human  spleen,  and  purified  using 
DEAE  columns,  carboxymethyl  columns,  and  sephadex  columns.  The  chroma- 
tographic analysis  was  made  by  the  method  of  Sober  and  Peterson,  while 
the  mobility  was  determined  by  the  method  of  Uriel,  and  the  nature  of 
the  activity  of  this  enzyme  compared  with  known  cathepsins  by  the  method 
of  Lapresle  and  Webb.  The  substrate  degradation  products  have  been 
studied  by  direct  electrophoresis  and  by  immunoelectrophoresis,  and  fil- 
tration through  sephadex  columns. 
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Major  Findings; 

A  method  of  purifying  the  desired  enzyme  has  been  established. 
Column  chromatography  indicated  that  it  was  a  single  type  of  substance. 
The  electrophoretic  mobility  and  pH  activity  curve  have  been  measured. 

Electrophoresis  of  the  products  of  human  albumin  cut  on  the  one 
hand  by  the  huunan  enzyme,  and  on  the  other  hand  by  the  corresponding 
rabbit  enzyme,  revealed  similar  patterns,  as  did  the  immunoelectro- 
phoretic  analysis  which  displayed  five  lines. 

However,  a  great  difference  in  the  size  of  the  degradation  products 
of  albumin  digested  on  the  one  hand  by  homologous  enzyme  and  on  the  other 
hand  by  heterologous  enzyme  appeared  when  the  products  were  passed  through 
sephadex  columns.  This  indicates  a  difference  in  the  specificity  of  the 
two  enzymes. 

Significance  to  the  Program  of  the  Institute; 

This  study  combines  several  fundamental  problems  bearing  on  the 
nature  of  antigenicity  and  the  possible  role  of  enzymes  in  the  degrada- 
tion of  antigens  as  a  primary  step  leading  to  antibody  formation.   It 
makes  possible  an  examination  of  the  chemical  and  structural  differences 
of  the  degradation  products  resulting  from  proteolysis  by  homologous  and 
heterologous  enzymes.  This  comparison  is  expected  to  elucidate  the  role 
of  enzymatic  activity  in  antigenicity.   These  methods  may  also  provide 
further  information  concerning  the  structinre  of  human  albumin  and  its 
antigenic  sites. 

Proposed  Course  of  Project; 

My  immediate  participation  in  this  project  has  been  concluded. 
Further  work  in  this  field  will  be  continued  by  Dr's.  Lapresle,  Webb 
and  Grabar. 


Part  B  included:         Yes  X  Wo 
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Publications  I 

McMaster,  Philip  B.,  and  Webb,  T.:   Purification  EM;  Proprietes  De 
La  Cathepsine  D  De  La  Rate  Humaine,  Submitted  to  the  Annales  De 
L'Institut  Pasteur. 
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Part  A: 


Project  Title;   The  Chemistry  of  Antibodies 

Principal  Investigator:   Dr.  Wilton  E.  Vannier 

Other  Investigators: 

Project  Suhtitle  I  -  Dr.  Howard  C.  Goodman 

Cooperating  Units: 

Project  Suhtitle  I  -  Dr.  Philip  Fireman,  LCI 

Dr.  Burton  Andersen,  LCI 

Project  Subtitle  II  -  Dr.  James  Miller  of  the  Department  of 

Infectious  Diseases  of  the  University  of 
California,  Los  Angeles,  California 

Man  Years: 

Total:   2.75 
Professional:   1.75 
Other:   1.00 

Project  Description: 

Project  Subtitle  I  -  The  Chemistry  of  the  Skin  Sensltizking  Antibodies 

of  Human  Atopic  Allergy 

Objectives: 

To  study  the  physical,  immunochemical  and  biological  properties  of 
the  skin  sensitizing  antibodies  of  sera  of  individuals  with  atopic 
allergies . 

Methods  Employed: 

Sera  from  suitably  selected  ragweed  sensitive  individuals  are 
being  fractionated  by  DEAE-cellulose  chromatography,  Sephadex  gel  fil- 
tration, starch  block  electrophoresis,  ultracentrifugation  methods  and 
by  absorption  with  specific  antisera  prepared  against  various  serum 
protein  components.  The  fractions  are  examined  by  immunoelectrophoretic 
methods  and  assayed  for  skin  sensitizing  antibody  activity  by  passive 
transfer  in  normal  human  volunteers.  As  an  adjunct  approach  to  the 
study  of  skin  sensitizing  antibody  fixation  to  human  skin,  the  fixation 
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of  fluorescent  labeled  normal  and  allergic  serum  protein  fractions  Is 
"being  studied  "by  the  methods  of  fluorescence  microscopy. 

Major  Findings: 

The  removal  of  the  p2A-glo'bullns  from  allergic  sera  by  absorption 
with  a  unispeciflc  anti  p2A-globulin  serum  has  been  found  to  be  associ- 
ated with  the  loss  of  all  detectable  skin  sensitizing  antibody  activity. 
This  indicated  that  the  skin  sensitizing  antibodies  in  the  sera  tested 
were  p2A-globulins. 

These  results  are  consistent  with  the  chemical  fractionation  data 
of  Heremans  (Nature  193:1091^  I962)  suggesting  that  skin  sensitizing 
antibodies  are  to  be  found  in  the  p2A.-globulln  serum  fraction.  Our 
data  from  Iraraunoelectrophoretlc  and  passive  transfer  skin  test  studies 
with  allergic  serum  fractions  isolated  by  starch  block  electrophoresis, 
DEAE- cellulose  chromatography  and  Sephadex  G-200  gel  filtration  are 
also  consistent  with  these  findings.  These  are  the  only  reports  which 
identify  skin  sensitizing  antibody  with  a  specific  immunologically 
distinct  serum  con^jonent.  These  findings  constitute  much  of  the 
evidence  that  antibodies  are  to  be  found  among  the  p2A-globullns. 

Significance  to  the  Program  of  the  Institute: 

The  properties  of  the  skin  sensitizing  antibodies  of  atopic  allergy 
are  fundamental  to  an  understanding  of  allergic  reactions.  Skin  sen- 
sitizing antibodies  are  qualitatively  different  from  most  antibodies  as 
regards  their  heat  lability.  Inability  to  pass  the  placenta,  their 
electrophoretlc  and  sedimentation  properties  and  especially  in  the  way 
they  are  retained  locally  when  injected  intradermal  1 y  rather  than 
diffusing  away  quickly  as  do  the  usual  precipitating  antibodies.  The 
process  of  fixation  of  antibody  to  tissue  is  one  of  the  key  phenomena 
in  pi.li  allergic  reactions.  Any  consistent  differences  in  chemical  or 
physical  properties  between  precipitating  and  skin  sensitizing  anti- 
bodies would  be  lii5)ortant  in  understanding  this  process. 

Proposed  Course  of  Project; 

In  view  of  the  association  of  skin  sensitizing  antibodies  with  the 
p2A-globulln  serum  fraction,  attempts  are  being  made  to  prepare  purified 
p2A-globullns  from  normal  and  allergic  human  serum.  These  materials 
should  permit  further  study  of  the  chemical  and  physical  properties  of 
skin  sensitizing  antibodies  and  possibly  of  the  nature  of  the  fixation 
of  these  antibodies  to  tissues.  Ultracentrifuge  studies  of  fractions 
of  allergic  serum  are  being  continued  to  explore  the  possibility  that 
skin  sensitizing  antibodies  of  differing  sedimentation  coefficient  may 
be  foTind. 
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Project  Subtitle  II  -  The  Chemistry  of  the  Antlhodles  of  Syphilis 
Objectives; 

To  study  the  physical  and  chemical  properties  of  some  of  the  anti- 
bodies associated  with  syphilitic  Infection  and  to  study  a  macroglobu- 
lln  antibody  system  In  which  a  specific  purification  of  antibody  may 
possibly  be  achieved. 

Methods  Employed; 

Sera  from  Individuals  with  various  stages  of  syphilitic  Infection 
are  being  fractionated  by  starch  block  electrophoresis,  DEAE-celliilose 
chromatography,  Sephadex  G-200  gel  filtration  and  ultracentrlfugatlon 
methods  and  the  fractions  tested  for  VDRL  flocculatlon  antibody  and 
for  TPI  antibody. 

Major  Findings: 

A  nonspecific  Inhibitor  (not  requiring  complement)  of  spirochete 
mobility  has  been  f oiind  In  the  a-globulln  fraction  of  each  oi  three 
human  syphilitic  sera. 

Significance  to  the  Program  of  the  Institute; 

There  Is  confusion  In  the  literature  with  regards  to  the  Inter- 
relationship between  the  antibodies  In  syphilis  as  measured  by  the 
various  tests  available.  The  preparation  of  purified  antibody  frac- 
tions may  help  to  clarify  the  problem.  The  study  of  the  chemical  and 
physical  properties  of  specifically  purified  macroglobulln  antibody 
may  yield  basic  Information  regarding  the  structure  of  these  antibodies 
and  their  role  in  immune  processes. 

Proposed  Course  of  Project; 

The  work  will  be  continued  using  the  methods  indicated.   It  is 
hcped  that  with  new  arrangements  the  supply  of  sera  will  be  more 
plentiful.  Absorption  studies  using  unispeclfic  sera,  as  in  the  case 
of  the  skin  sensitizing  antibody  experiments,  are  being  contemplated. 

Project  Subtitle  III  -  The  Specific  Purification,  Fractionation  and 

Characterization  of  Antibodies 

Objectives; 

1.  To  ejcplore  specific  methods  of  antibody  purification. 

2.  To  achieve  the  chromatographic  fractionation  of  specifically 
purified  antibody  and  study  changes  in  the  distribution  of 
specific  bonding  affinities  during  the  course  of  immunization. 
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3.  To  study  the  physical  and  chemical  properties  of  specifically 

piorified  antibody  fractions  and  to  assess  the  effect  of  antibody 
heterogeneity  on  the  methods  used  to  measure  antibody. 

Methods  Employed: 

Carboxymethyl  cellulose  coupled  with  p-arsanillc  acid  through 
tyramlne  is  used  as  a  solid  adsorbent  to  purify  and  fractionate  antibody 
directed  against  the  p-arsanilic  acid  hapten.  The  effectiveness  of  acid^ 
free  hapten  and  a  variety  of  other  agents  for  the  elution  of  the  antibody 
is  being  explored.  The  antibody  fractions  obtained  are  studied  by  free 
boundary  electrophoresis,  ultracentrifugation,  equilibrium  dialysis  and 
a  variety  of  other  methods. 

Major  Findings; 

The  hapten-cellulose  adsorbents  remove  all  detectable  antibody 
from  the  antisera.   It  has  been  found  that  acid  buffers  (about  pH  2) 
are  more  effective  in  desorbing  antibody  from  the  hapten  adsorbent 
than  buffers  of  higher  pH,  sodium  dodecyl  sulfate  or  free  hapten. 
The  properties  of  the  purified  antibody  preparations  are  being  explored. 

Significance  to  the  Program  of  the  Institute; 

The  general  problem  of  the  specific  purification  of  antibody  is 
one  that  is  of  basic  importance  for  chemical  vork  in  immunology.  The 
presence  of  large  amoimts  of  nonspecific  protein  with  antibody  compli- 
cates or  prevents  a  study  of  the  chemical  reactions  of  antibodies,  the 
structure  of  antibodies  or  the  physical  properties  of  antibodies.  A 
study  of  the  heterogeneity  of  antibodies  and  especially  the  influence 
of  degree  or  route  of  immunization  on  the  distribution  of  antibodies 
found  will  provide  additional  basic  information  about  the  nature  of 
the  immune  process. 

Proposed  Course  of  Project: 

The  work  on  the  adsorption-elution  properties  of  the  antibodies 
on  the  hapten-cellulose  adsorbents  will  be  continued.   So  far,  we  have 
attempted  to  obtain  the  maximum  yield  of  purified  antibody  from  the 
serum,  rather  than  to  separate  the  antibodies  into  various  fractions. 
However  it  is  planned  to  prepare  different  fractions  and  to  compare 
their  properties. 


Part  B  included;     Yes     No   X 
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Form  No.  OKP-2  Serial  Wo.  WIAID  -  153 
November  I962             PHS-NIH  1.  Laboratory  of  Immunology 

Individual  Project  Report     2.  Applied  Immunology 
Calendar  Year  I962        3'  Bethesda,  Maryland 


Part  A: 


Project  Title:   Basic  Studies  on  the  Chemical,  Physical  and  Skin 
Reactive  Properties  of  Extracts  of  House  Dust 

Principal  Investigator;   Dr.  Wilton  E.  Vannier 

Other  Investigators;  None 

Cooperating  Units: 

Dr.  Burton  R.  Andersen 

Dr.  Ernest  M.  Heimlich,  an  allergist  in  Los  Angeles,  and  Dr.  Halla 
Brown,  practicing  allergist,  Washington,  D.  C,  and  consultant  to 
the  Laboratory  of  Immunology, 

Man  Years: 

Total:   0.5 
Professional:   0.5 
Other:  None 

Project  Description; 

Objectives; 

1.  To  study  the  chemical  and  physical  properties  of  the  materials 
used  clinically  for  the  diagnosis  and  treatment  of  house  dust 
allergy. 

2.  To  identify  the  components  responsihle  for  the  specific  skin 
reactivity. 

Methods  Employed: 

1,  Various  methods  of  fractionating  dust  extracts  are  used  such 

as  zone  electrophoresis  and  cellulose  ion  exchange  chromatography. 
The  products  are  suhmitted  to  chemical  analyses  and  assay  for 
allergen  activity, 

2.  Chemical  and  enzymatic  methods  are  being  used  for  the  modifi- 
cation of  diost  extracts  to  study  the  effect  on  allergen 
activity. 
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Major  Findings: 


The  house  dust  allergen  fractions  consist  of  a  heterogeneous 
m±xt\ire  of  acidic  polysaccharides  with  5-20^  covalently  linked  polypep- 
tide. Enzymes  such  as  pepsin,  papain,  trypsin,  a  bacterial  protease, 
leucine  animopeptidase  and  carboxypeptidase  A  have  been  used  in  attempts 
to  remove  the  polypeptide  moiety  from  the  polysaccharide.   So  fsir,  there 
h£Ls  been  no  evidence  for  any  loss  of  allergen  activity  following  enzy- 
matic action.  This  is  consistent  with  the  hypothesis  that  the  poly- 
saccharide portion  is  responsible  for  the  allergen  activity;  however, 
more  work  is  needed  to  establish  this. 

Significance  to  the  Program  of  the  Institute: 

1.  About  one  third  of  all  allergic  individuals  give  a  positive  skin 
reaction  to  house  dust  extracts.  These  extracts  have  been  used 
for  many  years  in  the  diagnosis  and  treatment  of  house  dust 
allergy.   It  is  of  importance  to  investigate  the  chemical  nature 
of  these  materials  and  to  find  out  what  chemical  groups  are 
involved  in  the  skin  reactions. 

2.  A  rational  standardization  of  the  potency  of  house  dust  aller- 
gen extracts  might  well  be  based  on  a  knowledge  of  the  chemical 
nature  of  the  active  materials. 

Proposed  Course  of  the  Project; 

The  work  on  the  enzymatic  degradation  of  the  dust  allergen  frac- 
tions will  be  continued,  with  special  emphasis  on  the  determination  of 
the  nature  of  the  changes  in  chemical  composition  produced  by  the 
enzymes.  Attempts  will  be  made  to  degrade  the  carbohydrate  portion, 
without  altering  the  polypeptides.  This  would  help  to  determine  whether 
polysaccharide  or  polypeptide  is  responsible  for  the  specific  allergen 
activity. 


Part  B  included:     Yes     No  X 
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Form  No.  ORP-2  PHS-NIH  Serial  No.  NIAID  -  154 

Nov.  1962      Individual  Project  Report      1.  laboratory  of  Immimology 

Calendar  Year  I962        2.  Clinical  Immunology 


3.  Bethesda,  Maryland 


Part  A: 


Project  Title:   iTmnunocyto chemical  Studies  of  the  Reactivity  of  Human 

Servmi  Proteins  with  Hxaman  Tissues  in  Normal  and  Disease 
States 

Principal  Investigator:   Dr.  Arthur  J.L.  Strauss 

Other  Investigators;   Dr.  Howard  C.  Goodman 

Cooperating  Units:   None 

Man  Years: 

Total:  1.25 
Professional:  1.0 
Other:  0.25 

Project  Description: 

Objectives; 

To  develop  techniques  for  the  fractionation  of  human  serum  proteins 
(especially  7-2,  P-2A,  and  p-2M  globulins)  for  the  purpose  of  securing 
immuno chemically  and  immimo logically  specific  antigens. 

To  produce  antisera  possessing  cross-reacting  and  unispecific  activity 
against  individiial  hianan  serum  proteins  (especially  7-2,  P-2A,  and  3-2K 
globulins),  to  be  used  primarily  in  immunohistological  studies  with 
fluorescent  antibody  technique. 

To  prepare  an  antiserum  directed  against  components  of  guinea  pig 
complement  to  be  used  for  the  immimohistological  demonstration  of  comple- 
ment fixation  by  fl\iorescent  antibody  technique. 

To  detect  and  describe  protein  fractions  (especially  7-2,  P-2A,  and 
P-2M  globulins)  from  normal  and  pathologic  human  sera  -fcrtiich  react  with 
human  and  other  primate  tissues;  the  range  and  specificity  of  such  react- 
ivity is  to  be  assessed  in  normal  individuals  and  in  those  with  systemic 
disease. 

To  characterize  such  reactive  serum  factors;  describe  their  electro- 
phoretic  mobilities,  and  determine  whether  or  not  such  factors  react 
with  tissues  constituents  in  classical  antibody-antigen  relationship. 

To  establish,  enlarge  and  orgauiize  a  human  serxmi  "library"  with 
acquistions  from  normal  controls,  and  persons  with  a  wide  variety  of 
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systemic  diseases  to  be  used  in  this  study  and  other  investigations  in 
the  laboratory  of  immunology. 

Methods  Employed; 

1.  Sodium  and  Ammonium  Sulfate  precipitation,  Alimiinum  Chloride 
precipitation,  Rivanol  fractionation,  DEAE  cellulose  column  chromatography, 
Eind  Sephadex  gel  filtration  are  used  to  prepare  purified  human  and  gviinea 
pig  serijm  protein  fractions. 

2.  Antisera  possessing  unispecific  activity  and  cross-reacting 
activity  against  separable  human  and  guinea  pig  serum  proteins,  are  being 
produced  in  sheep  and  rabbits  immunized  with  highly  piorified  preparations 
of  such  proteins  administered  in  Freunds  Adjuvant  with  and  without  myco- 
bacterial supplement.  Antisera  to  human  serum  7-2  globulin,  P-2A  globulin, 
and  albumin  have  been  prepared.  Antisera  to  hijman  serimi  p-2M  globiilin 

and  giiinea  pig  complement  are  in  preparation. 

3.  Conjugation  of  hyperimmiine  serum  globulins  with  fluorescein  iso- 
thiocyanate. 

h.  Frozen  gelatin  blocks  containing  several  tissues  (up  to  one 
dozen)  are  prepared  for  cryostat  sectioning  for  simultaneous  tissue 
study  by  fluorescent  antibody  technique. 

5.  Successive  treatment  of  multiple  tissue  sections  with  increasing 
dilutions  of  normal  and  pathologic  human  sera,  fluorescein  conjugated 
antiserum  globiilins. 

6.  Examination  of  such  sections  (5)  by  fluorescence  microscopy. 

7.  Agar  gel  electrophoresis  and  Immunoelectrophoresis,  Ouchterlony 
immunodiffusion  technique  for  the  characterization  of  antigens  and 
antisera. 

Major  Findings: 

A  technique  has  been  developed  for  the  reproducible  preparation  of 
Immunochemically  ajid  immunologically  p\ire  human  serum  7-2  globulin.  This 
has  been  accomplished  by  sequential  precipitation  of  human  serum  globulin 
with  sodium  sulfate  at  a  specific  concentration,  and  subsequent  chroma- 
tography of  this  globvilin  on  DEAE  cellulose  under  suitable  conditions  of 
pH  and  ionic  strength.  Hiis  procedure  permits  the  purification  of  rela- 
tively large  quantities  serimi  g8Lrama-2  globulin  in  single  runs  for  sustained 
immimological  investigations.  In  a  test  of  immionological  purity  of  frac- 
tions prepared  in  this  manner,  I8  rabbits  and  1  sheep  have  been  Immunized 
with  antigen  incorporated  in  Freund's  adjuvant.  Animals  received  a 
total  of  75  mg-  of  antigen  over  a  six  month  period  and  have  made  precipi- 
tating antibody  directed  solely  against  7-2  globulin;  cross-reactions 
are  obtained  with  3-2A  and  P-2M  globulins  because  of  antigenic  groups 
these  globulins  possess  in  common  with  7-2  globulin. 
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An  additional  finding,  which  stems  from  the  preparation  of  7-2 
globulin  as  outlined  in  the  preceding  paragraph,  has  been  the  observation 
that  a  sulfate  rich  preparation  of  serum  7-2  globxilin,  when  dialyzed 
against  low  ionic  strength. Tris-Phosphate  Buffer  at  pH  8.6  for  periods 
of  from  six  to  thirty  days,  appears  to  fragment  into  components  distin- 
guishable electrophoretically  and  ultracentrifugally.  These  components 
are  separable  by  Sephadex  Gel  Filtration  and  DEAE  Cellulose  chromatography 
and  appear  to  resemble  7-2  globulin  fragments  produced  by  papain,  torea, 
or  pepsin. 

No  major  findings  can  be  reported  at  this  time  relating  to  fluores- 
cent antibody  studies.  Extensive  preparation  ajid  careful  evaluation  of 
data  are  required  before  any  valid  findings  can  be  reported  in  the 
extensive  screening  effort  which  is  projected  for  this  phase  of  the  study. 

Significance  to  the  Program  of  the  Institute; 

As  had  been  stated  in  last  years  report,  when  this  study  had  just 
commenced,  this  program  is  adjunctive  to  other  studies  underway  and 
proposed  in  the  Clinical  Immunology  Section  which  deal  with  the  role  of 
immune  mechanisms  and  autoimmune  concomitants  in  human  disease  states. 
Many  reports  have  appeared  in  the  literatiore,  describing  the  reactivity 
of  human  serum  globulin  with  human  tissue  in  a  variety  of  experimental 
procedures.   Such  reactivities  have  been  noted  in  systemic  lupus  erythe- 
matosus, rheumatoid  arthritis,  Sj8gren's  Syndrome,  thyroiditis,  ulcera- 
tive colitis,  myasthenia  gravis,  rheumatic  carditis,  myocardial  infrac- 
tion, and  post-cardiotomy.   In  general,  each  published  study  has  dealt 
with  a  single  disease  state,  with  reactivity  demonstrated  with  one  or  a 
limited  number  of  tissues  or  tissue  extracts.  The  screening  of  several 
hundred  sera  from  a  wide  variety  of  disease  states  against  many  different 
tissue  substrates  with  fluorescent  antibodies  to  h-uman  7-2  globulin, 
P-2A,  and  P-2M  globulins,  etc.  shovild  provide  additional  information  as 
to  the  specificity  of  these  previously  reported  findings  for  any  given 
disease  and  might  point  up  interrelationships  among  diverse  autoimmune 
phenomena  already  described.  Furthermore,  additional  instances  of  serum 
tissue  interactions  may  be  revealed  in  the  course  of  this  study. 

Proposed  Coiirse  of  Project; 

The  present  human  serum  collection  now  numbers  some  1200  acquisitions. 
These  sera  will  be  screened  by  means  of  indirect  fluorescent  antibody 
technique  against  skin,  skeletal  muscle,  cardiac  muscle,  kidney,  liver, 
spleen,  thymus,  thyroid,  adrenal,  neural  tissue,  gastrointestinal  tissues, 
with  particular  emphasis  on  the  binding  of  72-globiilin,  P-2A  globulin, 
0-2M  globulin,  and  fixation  of  heterologous  complement. 

In  addition,  fractionation  of  human  serijm  proteins  will  continue 
with  subsequent  preparation  of  antisera  to  these  proteins. 
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Reagents  ajid  sertims  prepared  aind  assembled  in  the  course  of  this 
study  will  continue  to  be  made  available  to  other  interested  investigators 
within  the  laboratory  and  in  other  units. 


Part  B  included:  Yes  No 
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Form  No.  ORP-2  Serial  Wo.  WIAID  -  155 

November  I962  1.  Laboratory  of  Immunology 

PHS-NIH  2.   Immunochemlstry 

Individual  Project  Report  3.  Bethesda,  Maryland 
Calendar  Year  I962 


Part  A: 


Project  Title;   Fluorescent  Antibody  Studies  of  the  Production  of  Gamma 
Globulin  Allotypes  in  Rabbits 

Principal  Investigator:   Dr.  James  E.  Colberg 

Other  Investigators;   Dr.  Sheldon  Dray 

Cooperating  Units:  None 

Man  Years; 

Total:   0.7 
Professional:   0,7 
Other:   None 

Project  Description; 

Objectives; 

1.  To  produce  fluorescent  antibody  conjugates  of  high  specificity 
to  7S  gamma  globulin  allotypes,  labeled  with  either  fluorescein  or 
rhodamine . 

2.  To  determine  the  optimum  conditions  for  the  preparation  of 
tissue  sections  for  histological  study  by  fluorescent  microscopy. 

3.  To  examine  the  cellular  sites  of  production  of  allotypic  gamma 
globulin  in  the  heterozygote  rabbit. 

a.  To  determine  whether  the  same  cell  in  the  heterozygote 
produces  both  allotypes  controlled  at  the  a  gene  locus. 

b.  To  determine  whether  the  same  cell  in  the  heterozygote 
produces  an  allotype  controlled  at  the  a  gene  locus  and  one  con- 
trolled at  the  b  gene  locus. 

4.  To  study  the  production  of  gamma  globulin  in  the  neonatal 
rabbit  under  normal  conditions  and  under  conditions  of  suppression  of 
one  allotype  due  to  the  presence  in  ubero,  or  in  the  neonatal  period, 
of  passively  transferred  antibody  to  that  allotype. 

Methods  Employed: 

1,      Immunization  of  rabbits  with  pure  7S  allotypic  gamma  globulin 
in  Freund's  adjuvant. 
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2.  Preparation  by  DEAE  cellulose  colvunn  chromatography  of  pure  7S 
gamma  globulin  antibody  as  determined  by  iimnunoelectrophoresis  and 
Ouchterloney  agar  gel  precipitation  methods. 

3.  Conjugation  of  7S  gamma  globulin  antibody:  by  the  methods  of 
Riggs  et  al.  with  fluorescein  isothiocyanate;  by  the  methods  of  Chadwick 
and  Nairn  with  lissamine  rhodamine  B  200  sulfonyl  chloride. 

k.     Freezing,  storage,  and  section  of  frozen  tissue  accoriding  to  the 
methods  of  Tobie. 

5.  Direct  fluorescent  staining  of  fixed  frozen  sections. 

Major  Findings: 

1.  Immunoelectrophoretically  pure  7S  gamma  globulin  antibody  has 
been  prepared  to  rabbit  7S  gamma  globxilin  and  to  two  major  7S  allotypes. 

2.  Conjugation  with  fluorescein  isothiocyanate  has  produced  conjug- 
ates which  do  not  require  absorption  with  tissue  powders,  and  which  are 
of  brilliant  intensity  and  of  high  specificity  to  the  A,  and  A^  allotypes. 

5.  Conjiigation  with  lissaMne  rhodamine  B  200  sulfonyl  chloride  has 
produced  conjugates  to  the  Aj^  and  A^  allotypes  of  high  specificity  and 
intensity  approaching  that  of  fluorescein. 

h.     The  optimal  conditions  for  freezing,  storage,  sectioning,  and 
fixation  of  frozen  tissues  have  been  explored  and  have  resulted  in  the 
extablishment  of  reproducible  quality  with  good  cellular  definition, 
little  non-specific  staining,  and  good  localization  of  the  stained  areas 
in  the  cytoplasm  of  lymphoid  ce!Lls. 

5.  Preliminary  experiments  have  shown  that  after  staining  a  heter- 
ozygote  lymph  node  section  with  a  conjugate  against  one  allotype, 
restaining  with  a  conjugate  against  the  other  allotype  results  in  the 
appearance  of  no  new  areas,  i.e.,  cells  which  produce  one  allotype  appear 
to  produce  another  as  well. 

6.  Preliminary  experiments  using  conjugates  of  contrasting  color  of 
fluorescence  establish  the  feasibility  of  double  staining  despite  the 
limitation  that  each  conjugated  anti-allotype  is  an  antigen  for  the  other 
conjugated  anti-allotype. 

7.  Preliminary  experiments  show  that  neonates  which  have  "suppression" 
of  circulating  allotype  due  to  passively  transferred  antibody  do  not 

have  detectible  allotypic  gamma  globulin  in  their  lymphoid  tissue. 
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Significance  to  the  Frogreun  of  the  Institute; 

This  project  is  aji  extension  of  other  work  being  actively  pursued  in 
this  laboratory  into  the  natijre  and  significance  of  allotype  of  the 
gamma  globulins  of  the  rabbit  ajid  other  mammals.  The  development  of  a 
precise  and  reproducible  method  for  the  identification  of  allotype  gamma 
globulin  in  tissues  will  permit  identification  of  host  lymphoid  cells  in 
recipients  in  cell  transfer  studies  and  the  chimeric  state.  Futhermore, 
the  project  attempts  to  answer  some  fundamental  questions  regarding 
genetic  control  of  protein  synthesis,  immunologic  " self- recognition" , 
and  the  mechanism  of  neonatal  suppression  of  antigen  formation  by  the 
presence  of  circulating  antibody. 

Proposed  Coiurse  of  Project: 

Much  of  the  fundamental  work  has  now  been  done  and  most  of  the 
technical  difficulties  resolved.   Cellular  production  of  allotypes  allelic 
at  the  a  locus  will  be  studied  with  contrasting  conjugates  in  the  heter- 
ozygote  rabbit  lymphoid  tissue.  Other  allotypic  gamma  globulins  will 
likewise  be  studied  depending  on  the  availability  of  antisera.  Fiirther 
study  of  the  "suppressed"  production  of  allotypes  will  be  carried  out 
and  compared  to  the  production  of  allotypes  in  the  normal  young  rabbit. 


Part  B  included:        Yes       No 
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Nov.  1962  PHS-NIH         1.  laboratory  of  Immunology 

Individual  Project  Report  2.  Immuno chemistry 
Calendar  Year  I962    5.  Bethesda,  Maryland 

Part  A: 


Project  Title;   Skin  Homotrajisplantation  studies  on  inbreeding  in 
rabbits 

Principal  Investigator:  James  E.  Colberg,  M.D. 

Other  Investigator:   Sheldon  Dray,  M.D. 

Cooperating  Units;   Dr.  Arthur  Dannenberg,  Henry  Phipps  Institute, 

University  of  Pennsylvania,  Philadelphia,  Penna. 

Dr.  Sumner  Young,  Department  of  Pathology,  Johns 
Hopkins  School  of  Medicine,  Baltimore,  Maryland 

Man  Years: 

Total:  0-15 
Professional:  O.I5 
Other;  None 

Project  Description: 

Objectives : 

1.  To  find  a  line  of  inbred  rabbits  •which  is  histocompatible . 

2.  To  determine  if  the  gamma  globvilin  allotypes  function  as  trans- 
plantation antigens. 

Methods  Employed; 

1.  Ouchterlony  ajid  Oudin  agar  gel  precipitation  techniq,ues  for 
determining  the  allotype  specificity  of  the  rabbits  imder  investigation. 

2.  Open  fit  full  thickness  skin  orthotopic  homotransplantation  to 
the  thoracic  region,  under  general  anesthesia. 

Major  Findings; 

1.  It  vas  confirmed  that  with  this  method  the  normal  rejection 
time  in  unrelated  rabbits  was  7-10  days. 

2.  Four  inbred  lines  of  rabbits  were  obtained  from  the  Phipps 
Institute  and  transplantation  was  carried  out  on  them.  Many  of  the 
rabbiTbs  died  of  intercurrent  infection  before  final  data  could  be 
obtained.  However  one  strain  appeared  to  be  more  highly  inbred  than 
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the  others,  and  possibly  is  histocompatible. 

5.  Two  little  Dutch  Silver  rabbits  were  obtained  from  an  inbred 
colony  in  Holland.  It  was  possible  to  carry  out  only  one  graft  ejgperiment 
No  difference  from  the  normal  rejection  time  was  observed. 

k.     A  family  of  inbred  rabbits  from  the  Phipps  Institute  was  obtained 
which  differed  in  only  one  allotype.  The  first  set  of  exchange  skin 
failed  to  reveal  that  this  difference  played  a  role  in  the  rejection  of 
the  grafts. 

Significance  to  the  Program  of  the  Institute: 

The  discovery  and  development  of  a  histocompatible  line  of  rabbits 
would  be  significajit  in  providing  another  species  of  animal  for  extending 
the  range  of  experimental  work  on  traxisplamtation  of  tissue  emd  cells 
cUid  other  immunologic  experiments;  this  is  especially  true  if  histocom- 
patibility could  be  obtained  while  the  rabbits  differed  in  some  of  their 
allotypes. 

Experiments  on  the  role  of  allotypes  in  histocompatibility  elucidate 
further  the  nature  sind  significance  of  the  allotypes  and  of  transplan- 
tation antigens. 

Proposed  Course; 

Further  homotransplantation  experiments  are  planned  for  the  strain 
foimd  most  histocompatible  so  far.  Other  lines  will  be  tested  insofar 
as  they  appear  promising.  Non- compatible  rabbits  that  have  rejected  a 
donor' s  skin  graft  for  the  second  time  will  be  tested  for  the  presence 
of  circulating  antibody  to  the  donor's  allotype.  Skin  homografting  is 
planned  for  rabbits  at  present  producing  antibody  to  an  allotype  to 
determine  whether  their  graft  rejection  is  accelerated. 


Part  B  included:         Yes  No 
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Nov.  1962              PHS-NIH  1.  Laboratory  of  Immunology 

Individvial  Project  Report  2.  Immunochemistry 

Calendar  Year  I962  3-  Bethesda,  Maryland 


Part  A: 


Pro.lect  Title:   Cell  Transfer  Studies  of  Embryonic  and  Newborn  Spleen 
Thymus,  and  Other  Tissues. 

Principal  Investigator;   Dr.  James  E.  Colberg 

Other  Investigator:   Dr.  Sheldon  Dray 

Cooperating  Units:   None 

Mem  Years: 

Total:  0.15 
Professional:  0.15 
Other :  None 

Project  Description: 

Objectives: 

1.  To  produce  chimeras  by  the  transfer  of  thymus  and  other  cells. 

2.  To  elucidate  the  approximate  time  of  onset  of  immunologic 
competence  in  the  rabbit. 

Methods  Employed: 

1.  Thymiis,  spleen,  liver,  and  intestine  are  removed  sterilly  from 
newborn  donors;  ce]J.  suspensions  are  prepared  and  each  injected  intrap- 
eritoneally  into  newborn  recipients. 

2.  Thymus  and  the  spleen  rudiment  are  removed  sterilly  from  embryos 
at  20-25  days  of  intra- uterine  life;  cell  suspensions  are  prepared,  and 
each  is  injected  into  recipient  embryos  20-25  days  of  age. 

5.  Oudin  agar  gel  precipitation  methods  are  used  for  the  detection 
of  donor  allotype. 

Major  Findings: 

1.  Cell  transfers  at  birth  have  thus  far  yielded  no  clearcut  infor- 
mation that  the  recipient  tolerates  the  transfered  cells. 

2.  In  utero  cell  trainsfers  have  yielded  only  one  surviving  litter; 
these  rabbits  were  injected  with  cells  at  25  days  of  intra-uterine  life. 
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One  of  the  foior  in  the  litter  appeared  a  typical  runt  presxaaahle  due  to 
action  of  the  cells  transfered.  This  rabbit,  and  two  of  the  other  three, 
show  evidence  of  the  presence  of  the  donor  allotype  in  their  serum  at 
four  weeks  of  age. 

Significance  to  the  Program  of  the  Institute; 

This  project  investigates  three  phenomena  currently  of  great  interest 
in  immunology:  elucidation  of  the  role  of  the  thymus  in  the  eJ(ibryonic 
and  neonatal  period;  determination  of  the  approximate  onset  of  immunologic 
competence  in  the  rabbit;  and  the  utilization  of  the  allotypic  specificity 
of  gamma  globulin  as  a  natural  marker  for  the  transfer  of  lymphoid  cells. 

Proposed  Coiirse: 

Further  in  utero  cell  transfers  are  planned,  so  as  to  incorporate 
three  variables:  increase  in  the  number  of  cells  transferred  to  a  reci- 
pient, transfer  of  cells  before  the  25rd  day  of  gestation,  and  elimination 
of  the  small  number  of  cells  transferred  from  the  donor  spleen  rudiment. 


Part  B  included:        Yes         No 
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Nov.  1962              PHS-NIH  1.  laboratory  of  Inmunology 

Individual  Project  Report  2.  Clinical  Immunology 

Calendar  Year  I962  3.  Bethesda,  Maryland 

Part  A: 


Project  Title:   The  Study  of  Delayed  Hypersensitivity  In  Vitro 

Principal  Investigator;   Robert  R.  Carpenter,  M.D. 

Other  Investigators:   Howard  C.  Goodman,  M.D. 

Michael  Brandriss,  M.D. 

Cooperating  Units:   LCI,  NIAID 

Man  Years; 

Total:  1.2 
Professional:  O.7 
Other:  0.5 

Project  Description; 

Objectives; 

To  determine  the  usefulness  of  in  vitro  techniques  in  the  study  of 
delayed  hypersensitivity. 

Methods  Employed; 

Lymph  node  ^splenic  hepatic,  and  pulmonic  fragments  from  normal  and 
immunized  animals  are  explanted  in  tissue  culture  in  homologous  media. 
The  migration  of  cells  from  the  explants  is  measured  in  the  presence  and 
in  the  absence  of  antigen.  Adult  inbred  gtiinea  pigs  and  rabbits  are  the 
source  of  these  explants.  The  ajiimals  are  immunized  with  various  anti- 
gens incorporated  in  Freund's  adjuvant.  To  date  extracts  of  homologous 
thyroid  and  homologous  spinal  cord,  as  well  as  bovine  gamma  globulin, 
human  gamma  globulin,  bacteriophage,  histoplasmin,  tuberculin  and  various 
picrylated  proteins  have  been  the  antigens  employed. 

Major  Findings; 

1.  Celliilar  sensitivity  to  PPD  can  be  demonstrated  in  draining 
lymph  node  and  in  lung  five  days  after  intradermal  immunization  with 
complete  Freiond's  adjuvant.   Sensitivity  is  demonstrated  later  in  the 
liver  and  only  after  three  weeks  in  the  spleen. 

2.  Cellular  sensitivity  to  immunologically  p-ure  protein  antigens 
(such  as  human  gamma  globulin)  can  be  demonstrated  in  tissues  of  animals 
immimized  with  the  antigen  incorporated  in  Frexxnd's  adjuvant. 
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5.  A  factor  appears  in  the  serum  of  tuberculin  ajid  gamma  globuUn 
sensitive  animals  -which  confers  sensitivity  to  these  antigens  on  normal 
leukocytes  and,  to  a  lesser  extent  on  normal  macrophages  in  tissue  culture. 
This  factor  appears  late  in  the  co\arse  of  tuberculin  sensitization. 

k.     Specificity  of  the  inhibition  of  cell  migration  by  antigen  can 
be  demonstrated  with  several  antigenic  systems. 

5.  Picrylation  of  homologous  proteins  renders  them  antigenic  and 
this  antigenicity  may  be  demonstrated  in  the  in  vitro  system. 

Significance  to  the  Program  of  the  Institute: 

This  laboratory  is  engaged  in  the  study  of  the  so-called  autoimmune 
diseases.  The  project  described  here  is  imdertaken  as  a  part  of  the 
program  of  detection  and  study  of  the  abnormal  immvtnologic  reactions  in 
these  states.  Recently,  there  is  increasing  evidence  of  the  importance 
of  delayed,  tuberculin- type,  hypersensitivity  to  tissue  antigens  in  such 
illnesses.  The  technique  described  co\ild  provide  a  much  needed,  direct, 
in  vitro  method  to  examine  this  hypothesis.  At  present,  the  skin  test 
and  passive  transfer  have  been  the  only  (and  some'what  unsatisfactory) 
means  for  evaluating  delayed  hypersensitivity. 

In  addition  there  is  considerable  cinrrent  interest  in  the  relation  of 
cellular  emd  huimoral  sensitivity.  This  matter  is  of  considerable  import- 
ance to  an  understanding  of  immune  mechanisms.  The  technique  under  study 
should  provide  an  important  tool  for  investigations  in  this  area;  the 
discovery  of  a  previously  imreported  serum  factor  -vrfiich  confers  hypersen- 
sitivity on  normal  lymph  node  cells  can  be  studied  to  determine  whether 
its  specificity  is  referable  to  delayed  hypersensitivity  or  to  circulating 
antibody . 

Proposed  Course  of  Project: 

The  data  regarding  tuberculin  sensitivity,  its  onset  and  specificity 
is  being  prepared  for  publication. 

The  effect  of  purified  proteins  will  be  studied.  The  striking  effects 
of  these  materials  at  the  cellular  level  siiggests  a  relation  between 
delayed  (cellvilar)  and  immediate  hypersensitivity. 

Of  special  importance  is  the  isolation  and  identification  of  the  serum 
factor.  Most  interesting  will  be  its  relationship  to  the  classic  immime 
globulins  and  to  the  recently  described  "cytophilic"  antibody. 

Further  work  with  picrylated  proteins  will  provide  an  excellent 
approach  to  help  establish  the  basis  for  the  observed  cellular  response 
to  antigens  and  the  relations  of  this  response  to  delayed  sensitivity. 
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Finally  the  technique  will  be  utilized  in  the  study  of  the  immune 
response  in  "autoimmune"  diseases  of  animals  and  man. 


Part  B  included:  Yes        No  X 
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Part  A: 


Project  Title;   Characterization  of  Protein  Constituents  Using 
Immunochemical  Gel  Diffusion  Methods 

Principal  Investigator;   Jose  Uriel,  M.D.,  D.  Sc. 

Other  Investigators;   Hovard  C.  Goodman,  M.  D. 

Sheldon  Wolff,  M.  D. 

Cooperating  Units:   None 

Man  Years; 

Total:   1.6 
Professional:   0.8 
Other:   0.8 

Project  Description: 

Objectives: 

The  development  of  methodology  to  detect  and  characterize  the 
protein  constituents  of  serum  or  tissues.   Special  attention 
is  directed  to  the  detection  of  enzyme  activity  in  enzyme-ant ienzyme 
immune  precipitates. 

Methods  Employed: 

Gel  diffusion  (Ouchterlony  and  Immunoelectrophoresis)  techniques 
followed  by  application  of  various  chemical  reactions. 

Major  Findings: 

During  the  past  year  the  following  characterization  reactions  have 
been  developed: 

1.  The  amldase  activity  of  trypsin-like  enzymes  using 
benzoyl  arginine  p-naphthylamlde  as  a  chromogenic 
substrate. 

2.  The  esterase  activity  of  chymotrypsin-like  enzyme 
using  benzoyl-phenylalnine-p-naphthyl  esterase. 

3.  The  esterase  activity  of  carboxypeptidase-like 
enzyme,  using  carbonaphtoxy-phenylalanine  as 
chromogenic  substrate. 


66 


i 


Serial  No.  KIAID  -  1$7 

h.     The  proteolytic  activity  in  eazyme-antienzyme  Innnune 
precipitates.  This  is  an  adaptation  to  iimnunoelectro- 
phoresls  of  a  technique  previously  developed  (Uriel) 
for  protease  detection  after  simple  electrophoresis. 

5.  Characterization  of  siderophilin  (Uriel)  and  other 
iron-hindlng  proteins  after  electrophoresis,  or  inmiano- 
electrophoresis  in  agar  gel  using  Batho-phenantroline 
as  chromogenlc  reagent. 

6,  The  p-naphthyl  esterase  activity  in  normal  and  patho- 
logical human  sera  was  found  to  he  significantly 
decreased  in  sera  from  patients  with  Wilson's  disease 
and  in  patients  with  variotis  other  liver  diseases. 

Significance  to  the  Program  of  the  Institute: 

With  the  development  of  these  methods,  it  is  now  possible  to 
identify  the  electrophoretic  mobility,  immunochemical  specificity  and 
enzymatic  activity  of  tissue  and  serum  enzyme  constituents  in  a 
single  laboratory  procedure.  These  methods  will  prove  useful  in  the 
increasingly  Important  area  of  characterization  of  tissue  antigens  in 
auto- immune  diseases  and  tissue  transplantation  studies.   In  addition, 
these  findings  confirm  an  earlier  impression  regarding  the  reliability 
of  gel  dlffixsion  and  immunochemical  techniques  for  detecting  enzymes; 
a  sin5)le  methodology  is  thus  provided  for  future  studies  of  many  serum 
and  tissue  enzymes. 

Proposed  Course  of  Project; 

Future  development  work  wi3-l  continue  at  the  L'Instltut  de 
Recherches  Scientifique  sur  le  Cancer,  at  Villejuif ,  France,  but  the 
methods  developed  will  continue  to  be  applied  to  studies  of  serum  and 
tissue  antigens  in  the  Laboratory  of  Immunology  in  collaborative 
experiments. 


Part  B  included:      Yes  X     No 
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Part  B;  Honors,  Awards  and  Putlications 

Publications; 

Uriel,  J,:   Characterization  of  Enzyme -ant lenzyme  Complexes  After 
Immunoelectrophoresis  in  Agar  Gel.   Book:   Symposium  on  Antibody 
to  Enzymes:   A  Three  Component  System,  September,  I962.   In  Press 
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Summary  Statement 

Rocky  Mountain  Laboratory 

National  Institute  of  Allergy  and  Infectious  Diseases 

Hamilton,  Montana 

Calendar  Year  1962 

In  the  maturation  of  all  institutions,  there  arrive  periods  when 
marked  changes  in  personnel,  administration  and/or  physical  plant  coincide 
and  special  opportunities  are  provided  for  self  analysis,  program  review, 
and  space  revision.   An  opportunity  for  such  "regrouping"  has  occurred  at 
RMl,  with  major  additions  to  the  physical  research  facilities  soon  to  be 
completed,  and  an  unusual  number  of  replacements  on  the  staff,  including 
the  directorship.   In  conjunction  with  the  Directory*  offices  at  RML  and 
NIAID,  an  intensive  review  of  our  future  program  was  made  last  spring  by 
both  the  younger  and  the  more  experienced  scientists.   In  July,  furthermore, 
we  were  visited  by  eight  NIAID  Scientific  Counselors  who,  under  chairmanship 
of  Dr.  Albert  Coons,  further  reviewed  our  research  activities.   These 
deliberations,  v/hich  were  made  prior  to  the  visit  of  the  counselors,  resulted 
in  the  clarification  of  our  mission  which  appeared  to  be  comprised  of  two- 
fold, interdependent  areas  of  research,  namely  "the  biology  of  animal-  and 
arthropod-borne  raicrobiota"  and  "immunological,  chemical  and  physical 
phenomena  associated  with  antigens  and  microbial  constituents."  The  projects 
and  objectives  summarized  therein  appeared  to  be  most  appropriate  for  the 
advantageous  utilization  of  the  facilities  at  this  location  and  the  capa- 
bilities of  our  staff.   It  was  appreciated  by  RML  staff  that  the  final 
revised  statement  of  the  Mission  was  received  favorably  by  the  Directors  of 
NIAID  and  NIH. 

Personnelwise,  we  will  have  reached  our  full  complement  of  professional 
staff  when  we  have  acquired  a  pathologist  for  Dr.  Hadlow's  unit.   Drs.  Brennan 
and  Yunker  have  returned  from  a  two-year  assignment  in  Panama,  and  Dr.  Milner 
from  a  year's  v/orking  assignment  at  the  Karolinska  Institutet  in  Stockholm. 
We  were  privileged  to  have  in  exchange  from  that  Institute,  Dr.  Berndt  Malmgren, 
Visiting  Scientist,  who  returned  to  Sweden  in  August.   Dr.  Kazue  Fukushi  of 
Tohoku  University,  Sendai,  Japan,  is  spending  the  second  of  tv70  years  with 
us  as  a  Visiting  Research  Scientist  of  the  National  Research  Council.   In 
June,  Dr.  Michael  Gregg  completed  three  years  of  post-doctoral  training  as 
a  staff  appointee  at  Rl-IL  and  a  replacement  for  him  is  being  sought.  With 
the  retirement  of  Dr.  William  L.  Jellison  in  June,  the  services  of  Dr.  Gordon 
Clark,  a  medical  entomologist  and  specialist  in  diseases  of  wildlife,  were 
obtained  by  transfer  from  the  Patuxent  Wildlife  Research  Center,  Laurel, 
Maryland.   Dr.  Bill  Hoyer  has  left  for  a  year's  working  assignment  at  the 
Carnegie  Institute  in  Washington,  D.  C,  and  Dr.  Leo  Thomas  V7ill  shortly 
leave  for  at  least  t^70  years  to  organize  a  virus  laboratory  at  the  new  Ghana 
Institute. 
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As  a  result  of  a  $750jOOO  congressional  appropriation,  modern 
e::perimental  animal  and  insectary  quarters  so  urgently  needed  will  be 
licused  in  a  new  building  \>?ith  roughly  l8,000  sq.  ft.  of  floor  space.  When 
this  building  is  completed,  a  more  orderly  rearrangement  of  laboratory  space, 
already  under  way  \vT.thin  the  main  institution,  will  be  possible.  A  new 
outside  shop  building  of  about  it,000  sq.  ft,,  which  could  be  ready  for 
occupancy  about  the  1st  of  the  year,  \vill  release  some  5>000  sq.  ft.  in  top 
of  Bldg.  6  for  expansion  of  the  presently  crowded  library.  This  arrangement 
will  also  provide  adequate  auditorium  and  seminar  space  for  the  first  time 
at  KML.  The  maximum  security  area  containing  the  new  Biogen  apparatus  for 
the  handling  of  "hot"  agents  was  completed  during  the  year.   Isolating  such 
work  in  this  area  reduces  hazards  to  personnel  and  visitors.  These  items 
are  all  tremendous  morale  boosters  for  a  staff  that  already  has  a  healthy 
esprit  de  corps. 

Unfortunately,  the  exceptional  demands  for  long-term  observation  of 
animals  used  in  the  new  and  promising  project  on  the  pathogenesis  of  chronic 
viral  infections  were  not  anticipated  at  the  time  final  plans  were  made  for 
the  above  physical  expansion.   Because  of  sudden  interest  of  top  non-PHS 
scientists  in  this  new  field,  we  hope  that  we  can  soon  give  this  pioneer 
program  the  support  that  it  deserves.  A  start  on  the  program  has  already 
been  made  through  adaptation  of  ovine  scrapie  virus  to  laboratory  mice 
but  the  long  incubation  period  of  the  disease  magnifies  the  problem  of 
housing  experimentally  infected  animals  and  drastically  alters  the  usual 
"logistics"  for  attack  on  problems  of  acute  infectious  processes.  Yet  the 
dividends  to  NIH  for  elucidating  kindred,  but  still  obscure,  human  ailments 
could  be  enormous  and  we  are  confident  they  will  be  if  we  can  promptly 
provide  the  program  \<n.th   adequate  support,  including  housing  needed  for 
large  animals.  Until  such  housing  is  available,  we  will  move  as  energetic- 
ally as  present  facilities  will  allow. 

The  new  animal  and  insectary  quarters,  plus  improved  laboratory 
equipment  and  technical  know-how,  will  allow  us  to  provide  better  assist- 
ance to  regional  agencies  concerned  with  public  health.  Our  previous  good 
record  and  reputation  for  assistance  still  results  in  opportunities  for 
conducting  investigations  which  often  are  routine,  but,  as  exemplified  by 
our  part  in  the  polio  vaccine  incident  in  Idaho,  can  be  of  real  signifi- 
cance to  NIH,  Among  such  requests  this  year  was  one  from  our  friends  in 
the  Montana  Livestock  Sanitary  Board  who  requested  aid  in  diagnosing  a 
major  outbreak  of  disease  in  sheep  in  southeastern  Montana  and  in  2  adjoin- 
ing states.   During  investigation  which  led  to  the  diagnosis  of  this  disease 
as  blue-tongue,  we  supplied  the  evidence  that  Culicoides  variipennis>  a 
known  vector  in  Texas,  also  occurred  in  the  area  of  the  outbreak.  On 
another  occasion  our  virology  and  pathology  units  were  asked  to  assist  the 
State  Fish  and  Game  Department  in  their  efforts  to  diagnose  and  to  control 
a  disease  affecting  deer  and  antelope  in  the  same  area.  Neither  of  these 
outbreaks  was  shovm  to  be  of  public  health  importance,  but  from  the  stand- 
point of  our  interest  in  the  zoonoses,  we  must  consider  such  episodes  as 
potential  health  problems  until  proven  otherwise. 


Though  some  changes  have  occurred  in  agencies  listed  last  year  under 
"Cooperating  Units",  this  important  aspect  of  our  program  has  not  diminished, 
Fopecially  pleasing,  as  evidence  of  the  caliber  of  our  staff,  is  the  increas- 
ing number  of  requests  for  lectures,  consultancies  to  outside  agencies,  and 
participation  in  or  organization  of  special  symposia.   These  requests 
totaled  46  during  the  past  year,  an  impressive  number  for  29  scientists  of 
doctorate  level.  In  spite  of  our  relative  isolation,  the  number  of  profes- 
sional visitors  attracted  by  our  staff  and  facilities  rose  to  jh,   2?  pf 
them  foreign.  From  various  projects,  we  have  52  published  reports,  plus 
38  accepted  by  journal  editors,  a  contribution  rate  for  the  year  of 
roughly  3  per  scientist.  This  year  the  staff  was  credited  with  I8  more 
publications  than  at  this  time  last  year. 

In  presenting  the  subject  matter  of  this  report,  we  are  following 
the  tradition  of  reviewing  our  program  by  projects  instead  of  sections. 
More  often  than  not,  each  project  represents  the  work  of  an  interdisciplinary 
team  of  investigators  from  more  than  one  section. 

Rocky  Mountain  spotted  fever.   In  further  study  of  the  etiologic 
agent,  Rickettsia  rickettsi,  ^2  of  ^3  isolates  from  ticks  in  eastern 
Montana  were   shovm  to  be  "M  forms".   These,  like  U  strains,  do  not  produce 
signs  of  infection  in  guinea  pigs  or  rhesus  monkeys,  but  unlike  U  strains, 
they  have  no  capacity  to  induce  the  formation  of  antitoxin  against  virulent 
strains.   Both  forms,  however,  induce  high  CF  antibody  titers  in  guinea 
pigs.  The  M  type  also  is  capable  of  intranuclear  parasitism,  but  it  can 
be  differentiated  biologically  from  other  rickettsias  of  the  spotted  fever 
group.  Thus,  the  M  isolates  are  considered  to  constitute  a  fifth  type  of 
R.  rickettsi,  additional  to  the  R,  S,  T,  and  U  types  previously  character- 
ized. The  implications  relative  to  mild  human  infection  in  the  area 
remain  to  be  assessed. 

In  addition  to  the  finding,  in  western  Montana,  of  complement-fixing 
antibodies  in  k6   to  'Jl'p    of  ground  squirrels  and  chipmunks,  and  in  k^'^   of 
snowshoe  hares,  6  vii-ulent  strains  were  isolated  from  spleens  of  young 
chipmunks  and  a  golden-mantled  ground  squirrel  and,  quite  unexpectedly,  from 
blood  of  a  young  snowshoe  hare.   West  of  the  Mississippi,  these  are  the 
first  isolations  of  R.  rickettsi  from  naturally  infected  animals  other 
than  man. 

Practically  100^  ovarian  passage  of  R.  rickettsi  through  2  filial 
generations- v?as  demonstrated.  Thus,  further  ecological  studies  are  needed 
to  explain  the  lov7  infection  rates  in  ticks  in  nature.   The  relationship 
of  R.  rickettsi  to  a  rickettsia-like  organism,  which  was  demonstrated  by 
fluorescent  antibody  technics  to  pass  through  all  stages  of  ticks  but 
vzhich  was  incapable  of  infecting  chick  embryos  or  guinea  pigs,  remains  to 
be  elucidated. 

Tick  paralysis.   Since  only  certain  female  ticks,  Dermacentor 
andersoni,  in  the  Rocky  Mountain  area  are  capable  of  causing  paralysis  in 
hamsters,  either  naturally  or  experimentally,  males  for  inbreeding  in 
attempted  enhancement  of  this  factor  must  still  be  selected  at  random. 
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But,  genetic  determinants  are  possibly  involved  because  this  capacity  v;as 
acquired  by  a  proportion  of  females  in  the  first  to  third  filial  generations 
tiiat  resulted  from  cross-mating  of  inbred  males  from  a  paralytic  stock  from 
British  Columbia  with  paralysis-free  females  from  our  laboratory  colony. 

Epidemiology.   Following  Dr.  Parker's  death  and  the  advent  of  anti- 
biotic therapeusis,  case  surveillance  for  Rocky  Mountain  spotted  fever  was 
desultory  but  it  has  now  been  intensively  resumed  through  various  public 
health  agencies.   Some  explanation  V7ill  be  sought  for  the  apparent  65^  drop 
in  reported  cases  during  the  decade  beginning  in  19^9>  but  it  appears 
unlikely  that  natural  causes  are  the  major  e:<planation.   It  would  be  useful 
to  obtain  confirmatory  evidence  that  wide  use  of  broad-spectrum  antibiotics 
played  a  part  in  the  sudden  reduction  in  both  m.orbidity  and  mortality. 

The  study  of  widespread  disability  among  Alaskan  Eskimos  due  to 
phlyctenulosis  with  resultant  corneal  scarring  has  been  completed.   The 
findings  are  consistent  with  the  hypothesis  that  the  disease  is  primarily 
a  manifestation  of  hypersensitivity  to  infection  V7ith  Mycobacterium 
tuberculosis.   The  scarring  is  reversible  to  a  greater  degree  than  pre- 
viously suspected,  and  protection  is  afforded  during  isoniazid  medication, 
Dut  disappointingly,  not  after  discontinuance  of  the  drug. 

Panama  mite  studies.   This  project  v;as  terminated  when  2  staff 
members  returned  after  com.pleting  a  2-year  survey  of  parasitic  Acarina  in 
Panama.   During  the  year,  ho6   pools  of  mites  and  a  few  ticks  from  639  v/ild 
vertebrates,  mostly  rodents,  v/ere  airmailed  to  PxML  for  testing.   Coxiella 
burneti  was  recovered  from  one  chigger  pool  from  the  common  spiny  rat  and 
inapparent  Q  fever  infections  occurred  in  guinea  pigs  inoculated  with  2 
other  mite  pools,  one  from  bats,  the  other  from  rodents.   Spontaneous  in- 
fection in  test  animals  v/as  ruled  out. 

Although  Rocky  Mountain  spotted  fever  has  occurred  in  the  Republic, 
the  first  strain  of  Rickettsia  rickettsi  ever  isolated  from  v;ithin  the 
Canal  Zone  was  recovered  from  3  pools  of  immature  Amblyomma  and  Haemaphy s al is . 
In  addition,  2  viruses  were  isolated  but  they  had  such  low  virulence  that 
characterization  has  not  yet  been  accomplished. 

A  significant  augmentation  of  knovrledge  of  the  acarine  fauna  of 
Central  America  resulted  from  this  project. 

Colorado  tick  fever.   Substantial  progress  has  been  made  in  an 
understanding  of  the  ecology  of  this  rather  widespread  disease  in  the  Rocky 
Mountain  area.   It  vzas  a  surprise  to  discover  serological  evidence  of  past 
infection  in  one  person  and  in  5  of  ^9  snowshoe  hares  in  the  environs  of 
Ottawa,  Canada,  which  is  well  beyond  the  known  endemic  area.   However,  virus 
could  not  be  isolated  from  38  pools  of  2  species  of  indigenous  ticks  and 
further  studies  are  planned  to  recover  the  agent  responsible  for  antibodies 
in  this  area.   Hares  experimentally  infected  by  bites  of  nymphal  Dermacentor 
andersoni  ticks  developed  significant  viremias  for  h   days,  but  only  tran- 
siently V7hen  inoculated  with  large  doses  of  virus. 
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Two  doses  of  a  refined  formalinized  vaccine,  prepared  from  brains  of 
infected  suckling  mice,  produced  antibodies  in  90/^  of  human  volunteers  with- 
out causing  ill  effects  or  sensitization  to  brain-tissue  antigen.   Such  a 
vaccine  could  be  useful  in  areas  of  high  exposure  in  the  field  or  laboratory. 

The  encephalitides.  Results  of  field  investigations  on  Powassan 
virus  and  California  encephalitis  virus  indicate  that  a  variety  of  small 
mammals  may  serve  as  natural  hosts.  Serologic  evidence  of  infection  with 
California  virus  was  found  in  snowshoe  hares,  golden-mantled  ground  squirrels, 
raccoons,  porcupines,  and  marmots.  Micro tus  and  Peromyscus  appeared  to  be 
the  more  important  hosts  of  Powassan  virus.  Three  more  isolates  of 
California  virus  vrere  made  from  Dermacentor  andersoni  but  its  role  as  a 
vector  has  not  been  determined.  As  yet,  the  natural  cycle  of  these  agents 
remains  obscure. 

From  our  ovm  and  others'  observations  on  the  ecology  of  western 
equine  encephalitis  virus  (wEE)  it  appears  that  the  Culex  tarsalis-bird 
cycle  may  be  relatively  unimportant  in  the  maintenance  of  this  virus.   For 
the  third  consecutive  year,  virus  could  not  be  recovered  from  C.  tarsal is 
taken  in  the  endemic  area  in  North  Dakota,  and  this  year  C.  tarsalis  from 
the  Vale,  Oregon,  study  area  were  free  of  virus  vjhereas  this  species  had  ' 
high  infection  rates  the  two  previous  years.   Furthermore,  the  biology  of 
C.  tarsalis  in  the  spring  and  fall  is  not  conducive  to  the  spread  or  main- 
tenance of  virus. 

Q  fever.   The  successful  separation  in  cesium  chloride  gradients  of 
Phases  I  and  II  in  mixtures  of  Coxiella  burneti  has  provided,  for  the  first 
time,  a  tool  for  the  closer  control  of  refined  preparations  of  vaccines  and 
diagnostic  reagents.   This  finding  also  provides  a  possible  clue  to  past 
discrepancies  in  results  formerly  thought  to  have  been  due  to  strain  differ- 
ences.  The  radioisotope  precipitation  test  developed  at  'BlfL   also  has  pro- 
vided a  rapid,  highly  sensitive  serologic  test  for  measurement  of  antibodies 
in  animal  and  human  serums.   This  test  should  have  broad  application  in 
research  and  in  epidemiologic  investigations. 

Q  fever  vaccines  made  from  Phase  I  rickettsias  have  been  sho^^m  to  be 
100  to  300  times  more  potent  than  Phase  II  in  protecting  guinea  pigs  against 
Q  fever.   As  demonstrated  by  studies  in  human  volunteers,  a  dose  of  10 
complement-fixing  units  of  a  refined  Phase  I  vaccine  can  be  given  safely 
to  persons  who  are  not  sensitive  to  C.  burneti.   Efforts  to  extract  a  pro- 
tective antigen  that  can  be  used  safely  in  sensitized  persons  have  been 
unsuccessful,  although  information  about  the  chemical  composition  of  the 
organism  was  obtained. 

The  isolation  of  virulent  strains  of  C.  burneti  from  rodents  in  a 
western  Montana  area  remote  from  intrusion  by  man  and  his  domestic  animals 
is  in  contrast  to  previous  isolations  of  avirulent  strains  made  from  rodents 
in  a  Utah  area,  and  widens  the  ecological  horizon  of  our  knov/ledge  of  this 
world-wide  Rickettsia. 


Selected  zoonoses  o£  regional  importance.   The  persistence  of 
PoSteurella  tularensis  in  natural  waters  for  long  periods  is  still  a  subject 
of  interest.   One  naturally  contaminated  stream  in  the  valley  has  been  posi- 
tive during  all  months  of  the  year  except  August  and  September.   Experimen- 
tally, it  was  determined  that  the  organism  survives  longer  at  temperatures 
above  freezing  and  remains  viable  for  longer  periods  in  creek  xjater  than  in 
any  of  7  other  media.   At  present,  scientists  in  this  country  and  those 
abroad  have  agreed  that  2  types  of  P.  tularensis  do  exist.  All  efforts  to 
enhance  the  virulence  of  the  mild  type  have  failed. 

To  date,  25  isolates  of  rabies  virus  have  been  recovered  from  bats 
since  studies  were  initiated  in  195'<-'   In  studies  on  the  pathogenesis  of 
rabies  in  mice,  virus  was  found  to  persist  in  the  brain  for  15  days  and 
antibodies  coexisted  with  virus  during  the  late  stages  of  the  disease.  Most 
significant  was  the  finding  that  intraperitoneally  injected  street  virus 
V7ill  protect  against  the  more  invasive  fixed  virus,  or  against  virus  injected 
at  the  same  time  or  later  by  a  more  lethal  route. 

Relation  of  viruses  to  the  evolution  of  chronic  disease.   In  this  new 
project  in  comparative  pathology,  the  phenomenon  of  chronic  viral  infection, 
as  exemplified  by  3  natural  diseases  of  animals,  is  being  investigated  to 
provide  some  insight  into  pathogenic  mechanisms  v;hich  may  be  involved  in 
certain  chronic  disease^s  of  man.  To  date,  the  study  has  been  limited  to 
exploratory  v/ork  on  scrapie  in  mice,  although  studies  on  Aleutian  disease 
of  mink  and  chronic  pneumonitis  of  sheep  are  planned.  Mice  became  infected 
with  scrapie  virus  after  inoculation  by  intraperitoneal,  intracerebral, 
subcutaneous,  or  intranasal  routes.  Mice,  21  days  old,  inoculated  intra- 
cerebrally  v;ith  a  10"^  dilution  of  scrapie-inf ected  mouse  brain  suspension, 
began  showing  clinical  signs  of  scrapie  111  to  135  days  later.   From  time 
of  onset,  the  course  of  disease  till  death,varied  from  hO   to  50  days.   Virus 
was  found  in  the  brain  in  at  least  the  10   dilution,  in  spleen  in  a  10 
dilution,  in  thymus  in  a  10"5  dilution,  and  in  liver  in  a  lO"-'-  dilution. 
In  general,  the  neuropathologic  changes  in  mice  resemble  changes  character- 
istic of  scrapie  in  sheep  and  goats.   Neither  inclusion  bodies  nor  micro- 
organisms v;ere  seen  in  stained  impressions  of  infected  brain.   Also,  bacteria, 
including  PPLO,  V7ere  not  cultured  from  infected  brain. 

Filtrates  of  scrapie-inf ected  mouse  brain  suspension  passed  through 
a  100  mji  gradacol  membrane  were  infectious,  vrhereas  filtrates  passed  through 
a  membrane  of  35  to  100  np.   average  pore  diameter  v/ere  not.   Some  suscepti- 
bility to  ether  was  demonstrated  by  a  decrease  in  titer  of  virus  and  by  a 
lengthening  of  the  incubation  period.   In  filtered  suspensions  of  brain, 
the  virus  withstood  80°C  for  30  minutes  but  not  the  temperature  of  boiling 
water. 

Allergy,  its  mechanisms  and  role  in  disease.   Studies  in  this  area 
were  directed  toward  further  explanation  of  the  relationship  between  delayed 
hj'^persensitivity  and  the  immune  process,  particularly  the  specificity  and 
physiology  of  mechanisms  involved  in  certain  immunologic  phenomena.  ^-Jhile 
thyroxin  is  reported  to  enhance  antibody  production,  this  hormone  does  not 


affect  the  formation  of  delayed  hypersensitivity  and,  contrary  to  previous 
reports,  it  did  not  have  a  stimulatory  effect  on  antibody  production  in 
guinea  pigs  inoculated  with  diphtheria  toxoid.   However,  both  antibody  pro- 
duction and  delayed  hypersensitivity  v/ere  depressed  in  pyridoxine-def icient 
guinea  pigs. 

Studies  with  systemic  tuberculin  shock  have  indicated  that  the 
phenomenon  is  due  both  to  delayed  hypersensitivity  and  to  circulating  anti- 
body, and  not  to  either  one  alone,  A  similar  combination  of  both  delayed 
hypersensitivity  and  circulating  antibody  to  an  antigenic  complex  may  be 
necessary  for  induction  of  auto -immune  disease  or  for  rejection  of  tumor 
grafts  or  homografts. 

In  further  studies  on  the  specificity  of  tolerance,  delayed  hyper- 
sensitivity, and  antibody  production,  tolerance  was  first  induced  in  guinea 
pigs  by  "gastric  feeding"  of  contact  haptens,  such  as  dinitrof luorobenzene 
(dFB),  dissolved  in  corn  oil.   These  tolerant  animals  did  not  develop  anti- 
body or  delayed  hypersensitivity  to  the  hapten  when  sensitized  v/ith  the 
hapten  alone.   However,  when  subsequently  inoculated  with  a  conjugate  of 
DFB  such  as  dinitrophenyl-hen  egg  albumin  (DNP-HEA),  guinea  pigs  did  develop 
delayed  hypersensitivity  to  HEA  and  circulating  antibody  to  the  hapten. 
However,  they  remained  unresponsive  to  contact  testing  with  the  hapten  DFB. 
VThen  animals  sensitized  with  DNP-HEA  are  subsequently  "gastric-fed"  DFB, 
they  do  become  tolerant  to  the  hapten  by  contact  testing,  even  though  anti- 
body to  DNP  is  present.  These  findings  indicate  that  tolerance  and  delayed 
hypersensitivity  have  similar  specificities  directed  toward  the  basic  protein 
whereas  the  specificity  of  circulating  antibody  is  directed  tov/ard  terminal 
groupings  of  the  antigen  (haptens). 

Imnunoprophyla:cis  or  tuberculosis.  The  results  given  in  the  detailed 
progress  report  indicate  that  killed  whole  organisms  are  capable  of  producing 
resistance  in  mice  to  infections  with  virulent  tubercle  bacilli  administered 
by  the  aerogenic  route.   Since  the  annual  report  was  prepared  V7e  have  been 
able  to  demonstrate,  for  the  first  time,  that  cell  walls  in  amounts  as  low 
as  0.2  mg  will  effectively  immunize  mice.   Cell  v/alls  obtained  by  disrupting 
BCG  organisms  in  an  oil  rather  than  a  v;ater  suspension  were  subjected  to 
heat  as  soon  as  thej'  were  transferred  to  water.   In  all  our  previous  studies 
we  were  unable  to  demonstrate  that  cell  walls  were  immunogenic,  in  the  sense 
of  producing  resistance,  but  all  previous  preparations  were  obtained  from 
cells  disrupted  in  water.  These  new  results  are  of  extreme  interest  since 
they  show  that  cell  ^7alls  are  capable  of  producing  resistance  as  well  as 
allergy  in  ej:perimental  animals.   The  fact  that  the  antigen  is  contained  in 
the  cell  suggests  that  methods  developed  in  the  biophysical  laboratories 
may  well  lead  to  the  isolation  of  the  long -sought -for  ideal  antigen  as  de- 
fined by  the  VffiO. 

Morphologic  elements  of  microorganisms.   As  in  the  past,  studies  in 
this  area  are  made  in  collaboration  with  numerous  guest  workers  who  are 
interested  in  using  Pvl-IL -developed  biophysical  methods  of  studying  the  fine 
structure  of  microorganisms  varying  in  size  from  Protozoa  to  trachoma  virus. 
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The  major  emphasis  this  year  was  on  a  study  of  endotoxin  derived  from  cell 
walls  of  Bordetella  pertussis  and  the  development  and  application  of  a 
practical  KBr  linear  gradient. 

By  phenol  treatment  of  purified  cell  walls  of  B.  pertussis,  an  extract 
was  obtained  which,  in  regard  to  chemical  composition  and  host  reactive 
properties,  resembled  a  typical  endotoxin.   In  the  ultracentrifuge  it  be- 
haved as  a  polydisperse,  threadlike  colloid  having  sedimentation  constants 
which  varied  between  50  and  155  S.  Electron  microscopic  examination  revealed 
fibrils  of  uniform  thickness  (50  -  100  A.)  and  of  varying  length.  Treatment 
of  the  endotoxin  with  sodium  deoxycholate  followed  by  dialysis  reduced  the 
sedimentation  constant  to  7  -  8  S  (molecular  weight  about  1,000,000).   As 
expected,  electron  micrographs  showed  rodlike  structural  units  (micelles) 
of  the  fibrils.   In  agreement  with  results  reported  in  Project  No.  I78,  these 
unit  particles  retained  full  endotoxic  potency. 

A  simple  KBr  gradient  v/as  developed  whereby  microorganisms  and  frac- 
tions -thereof  could  readily  be  purified  from  crude  material  such  as  yolk-sac 
suspensions.   Organisms  contaminated  with  extraneous  material  are  merely 
dispersed  in  a  KBr  solution  of  appropriate  density.   As  the  dispersed  mate- 
rials seek  their  o\m.   relative  densities  during  centrifugation,  sharp  bands 
form  in  regions  v;here  the  density  of  each  material  is  equal  to  that  of  the 
KBr  gradient.  This  method  has  been  used  successfully  for  separating  cell 
walls  from  intact  cells,  and  for  isolating  trachoma  virus  and  rickettsias 
from  yolk-sac  suspensions.   About  25  times  as  much  material  can  be  processed 
in  a  single  50-ml  tube  as  is  possible  in  other  linear  gradients. 

Ultrathin  sections  of  Bacillus  and  Clostridium  spores  were  examined 
under  the  electron  microscope  in  further  studies  designed  to  explain  the 
unusual  resistance  of  bacterial  spores.   The  spore  wall  was  sho^^m  to  be 
composed  of  k   coats.   The  exosporium  consisted  of  a  discontinuous  multiple 
layer,  system  composed  of  hexagonal  platelike  crystals  in  a  mosaic  arrange- 
ment.  The  layer  beneath  the  exosporium  (outer  coat)  was  similar  but  was 
impregnated  with  electron-dense  material.   The  next  layer  (cortex)  appeared 
spongy  and  was  separated  from  the  core  by  an  inner  coat. 

Structure  and  biologic  activity  of  endotoxins.   A  more  definite 
characterization  of  endotoxin  is  necessary  before  protective  antigen  can 
be  separated  from  the  endotoxin  complex.   Our  previous  findings  indicated 
that  biologic  activity  was  dependent  upon  a  macromolecular  complex  of 
critical  size.   In  further  studies  on  the  inactivation  of  endotoxin  by 
human  plasma  enzymes,  the  results  substantiate  the  previous  findings.   Thus 
endotoxin  can  exist  in  aggregates  ranging  from  macroscopic  particles  to 
those  of  a  minimum  size  of  10  Svedberg  units.   Upon  degradation  of  endotoxin 
with  acid  or  enzymes,  only  particles  the  size  of  polysaccharide  hapten 
(1  to  2  Svedberg  units)  are  produced. 

On  the  basis  of  our  o^m  studies  on  cellulose,  chitin,  and  peptides 
and  on  others  reported  in  the  literature,  it  appeared  that  endotoxin  may 
consist  of  a  micellar  system.   This  arrangement  would  explain  the  existence 
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of  particles  having  sedimentation  constants  ranging  from  I90  S  or  higher 
(filaments)  to  10  S  (micelles,  i.e. ,  bundles  of  chain  molecules)  but  no  units 
having  S  values  between  10  S  and  l.k  S   (free  chain  molecules).  Accordingly, 
the  10  S  units,  the  smallest  active  particles,  then  would  exist  as  fringed 
micelles  which  readily  aggregate  to  form  filaments.  These  filaments,  inde- 
pendent of  the  chemical  nature  of  the  chain  molecules,  consistently  are 
50-100  A.  thick.   Indeed,  electron  microscopic  studies  of  endotoxin  revealed 
the  existence  of  fibrils  50-100  A.  thick  and  varying  lengths.   In  addition 
to  the  fibrils,  rodlets  100-200  A.  in  length  v/ere  observed  which  correspond 
to  the  10  S  units  and  which  were  morphologically  identical  with  the  micelles 
we  described  for  regenerated  cellulose.   If  the  10  S  particles  actually  were 
units  of  the  filamentous  endotoxin  and  had  a  fine  structure  similar  to  that 
of  the  cellulose  micelles,  the  effect  of  acid  or  enzjmies  on  endotoxin  would 
be  analogous  to  that  produced  on  cellulose  micelles  after  nitration  wherein 
the  micelles  are  split  into  their  polysaccharide  elements,  i.e. ,  the  chain 
molecules  of  which  they  are  composed. 

Biologic  properties  of  Bordetella  pertussis  antigens.   Tremendous 
progress  has  been  made  in  the  purification  of  the  protective  antigen  of 
Bordetella  pertussis.   Heretofore,  small  quantities  of  this  antigen  could 
be  isolated  by  curtain  electrophoresis  and  column  chromatography  but  much 
larger  quantities  can  now  be  isolated  by  starch  block  electrophoresis.  As 
shown  by  agar  gel  diffusion  tests,  the  purified  product  contained  one  main 
antigen  whereas  the  starting  material  contained  12  antigens.  All  efforts 
to  separate  this  protective  antigen  from  the  histamine  sensitizing  factor 
have  failed.   Both  are  found  in  identical  electrophoretic  fractions  and 
they  are  precipitated  by  similar  concentrations  of  acetone  and  at  the  same 
pH;  both  activities  are  located  in  the  cell  wall  and  the  protective  activity 
of  vaccines  correlates  with  their  ability  to  sensitize  mice  to  histamine. 
For  these  reasons,  both  activities  are  believed  to  be  associated  with  the 
same  substance  in  the  cell  walls. 

The  unstable  intracellular  toxin  of  B,,  pertussis  has  been  purified 
by  means  of  DEAE  cellulose  column  chromatography.   This  substance,  v/hich 
has  the  characteristics  of  a  protein,  is  inactivated  by  trypsin  but  not  by 
DNAase  or  RNAase.   Some  vrorkers  claim  this  toxin  is  a  nucleoprotein  but  our 
findings  do  not  support  this  claim. 

The  whole  B.  pertussis  cell  was  shown  to  be  a  good  adjuvant  for  the 
stimulation  of  the  antibody  response  in  mice  but  these  cells  V7ere  not  equal 
to  Freund's  adjuvant  in  the  effect.   This  stimulatory  response  is  believed 
to  be  chiefly  responsible  for  the  increased  susceptibility  of  B.  pertussis- 
inoculated  mice  to  active  anaphyla:-:is.   However,  other  nonspecific  factors 
also  may  be  involved  because  certain  strains  of  mice  could  be  made  sensitive 
to  anaphylactic  shock  when  the  sensitizing  dose  was  mixed  with  B.  pertussis 
and  not  when  the  dose  was  mixed  with  Freund's  adjuvant. 


I 


The  formation  and  biologic  behavior  of  microbial  proteins  and 
nucleic  acids.   The  results  of  further  studies  on  the  radioisotope  precipi- 
tation  (rip)  tests  indicate  that  this  is  an  extremely  useful  tool  for  in- 
vestigations concerning  the  surface  characteristics  of  viruses  and  their 
protein  constituents.  Because  of  the  extreme  sensitivity  and  specificity 
of  the  test,  minor  alterations  in  poliovirus  protein  induced  by  heat,  ultra- 
violet light,  or  lyophilization  could  be  detected.  With  this  test,  it  was 
also  determined  that  antibody  directed  toward  whole  tobacco  mosaic  virus 
would  not  readily  combine  with  virus  protein  obtained  by  acetic  acid 
dissociation. 

The  sensitivity  of  the  RIP  test  V7as  compared  with  that  of  the  tissue 
culture  neutralization  (TCN)  test  and  the  plaque-forming-unit-precipitated 
(PFUP)  test.   In  these  comparisons,  known  numbers  of  antibody  molecules  and 
virus  particles  were  used  and  the  ratio  of  the  first  to  the  second  at  anti- 
body endpoint  could  be  determined.   In  the  TCN  test  this  ratio  was  100,000 
to  1,  in  the  RIP  test  it  was  5  to  1,  and  in  the  PFUP  test  it  was  700  to  1. 

Although  type  II  poliovirus  was  originally  used  for  development  and 
standardization  of  the  test,  equally  reliable  results  have  been  obtained 
with  types  I  and  III.   The  test  is  now  being  used  in  studies  concerning  the 
serology  of  measles,  psittacosis,  and  trachoma. 

In  further  studies  on  enzymes  and  pathv;ays  of  protein  synthesis  in 
microbial  cells,  a  nucleosidase  specific  for  S-adenosyl-L-homocysteine  and 
5 ' -methylthioadenosine  has  been  found  in  Escherichia  coli  and  other  Gram- 
negative  organisms.   Its  hydrolytic  action  leads  to  the  formation  of  adenine 
and  S-ribosyl-L-homocysteine  or  5-methylthioribose,  respectively.   A  major 
accomplishment  is  the  separation  and  purification  of  ribosomes  from  beef 
liver.   These  ribosomes  contain  catalase  which  acts  as  an  antigen  when 
injected  into  rabbits.  VThen  serum  from  immunized  rabbits  is  mixed  with 
purified  ribosomes,  the  bulk  of  the  catalase  enzyme  is  present  in  the  pre- 
cipitated ribosomes. 


Cornelius  B.  Philip 
Director 
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Serial  No.   NIAID-170 

Rocky  Mountain  Laboratory 
Hamilton,  Montana 
PHS-NIH 
Individual  Project  Report 
Calendar  Year  I962 


Part  A. 


Project  Title:  Office  of  the  Director 

Principal  Investigator:   C.  B.  Philip,  Director 

Other  Investigators:     H.  G.  Stoenner,  Assistant  Director 


Cooperating  Units; 


None 


Man  Years  (calendar  year  I962): 
Total:        31.5 
Professional:   1.5 
Other:        30,0 

Project  Description: 

This  project  involves  the  following:   over-all  direction  and 
supervision  of  the  scientific  research  program  of  the  Rocky  Mountain 
Laboratory;  direction  of  the  administrative  aspects  of  the  Laboratory 
including  all  fiscal,  supply,  housekeeping,  and  maintenance  activities; 
providing  of  scientific  services  as  required  by  the  research  staff, 
including  arrangements  for  visiting  scientists,  laboratory  animal  care 
and  breeding,  sterile  glassware  and  media  preparation,  special  shop 
services,  library,  graphic  arts,  and  adjustment  of  needs  for  space, 
technical  help,  and  field  and  meeting  travel;  responsibility  for 
extramural  public  relations  and  collaboration  with  other  agencies. 


Part  B  included:   No 
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Serial  No.  NIAID-I7I 

Rocky  Mountain  Laboratory 
Hamilton,  Montana 

PHS-NIH 


Individual  Project  Report 
Calendar  Year  I962 


Part  A. 


Project  Title:   Rickettsial  infections  except  Q  fever 

Principal  Investigator:   C.  B.  Philip 

Other  Investigators:     E.  J.  Bell,  W.  Burgdorfer,  C.  M.  Clifford, 

CM.  Eklund,  G.  M.  Kohls,  D.  B.  Lackman, 
R.  A.  Ormsbee,  E.  G.  Pickens,  and  H.  G. 
Stoenner 

Cooperating  Units:       Editors  of  Bergey's  Manual  (Dr.  R.  E.  Buchanan, 

Ames,  Iowa) 

Man  Years  (calendar  year  I962): 
Total:        11.5 
Professional:    3*5 
Other:         8.0 

Project  Description: 

Objectives; 

Emphasis  during  the  past  year  has  been  placed  on  further 
isolation  and  characterization  of  so-called  "M"  strains  from  ticks 
in  eastern  Montana.   Inanuno logic  relationships  among  tick-borne  agents 
of  the  world  group  continue  to  be  investigated.   Studies  v/ere  initiated 
on  the  transovarial  passage  of  R.  rickettsi  in  ticks  and  the  pathogene- 
sis of  strains  of  low  virulence. 

_   Methods  employed: 

Field  studies  were  conducted  in  different  localities  to  deter- 
mine (a)  infection  rates  in  the  tick  populations,  (b)  major  animal 
hosts  of  the  immature  ticks,  (c)  the  incidence  of  nev7  infections  among 
these  hosts  during  the  tick  season,  and  (d)  the  kinds  of  variant  rick- 
ettsial strains  present  in  various  local  tick  populations.   Immature 
ticks  and  tissues  of  their  rodent  hosts  as  well  as  adult  ticks  were 
collected,  or  the  rodents  trapped,  bled,  tagged  and  released,  by 
methods  in  previous  use  at  RML.   Rickettsial  isolates  were  obtained  in 
either  or  both  chick  embryo  yolk  sacs  and  half-grown  male  guinea  pigs. 

Part  B  included:   Yes 
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In  the  laboratory,  determinations  of  infection  in  ticks  and  of 
past  infection  in  mammalian  hosts,  as  well  as  distribution  of  organisms 
in  dissected  tick  tissues,  were  made  by  means  of  the  complement-fixation 
and  fluorescent  antibody  (FA)  tests. 

Relationships  among  agents  and  variants  in  the  spotted  fever 
group  v;ere  studied  principally  by  the  mouse  toxin  neutralization  test 
developed  at  this  laboratory,  and  supported  by  serological  evidence. 
Technical  adjustments  had  to  be  made  because  of  inability  to  obtain 
toxic  suspensions  of  the  "M"  agents  for  determination  of  homologous 
serum  antitoxin  titers. 

Major  findings; 

1.  Four  variant  types  of  R.  rickettsi,  the  R,  S,  T,  and  U  types, 
V7hich  differ  in  virulence  for  guinea  pigs,  are  recognized  in  the  United 
States.   Since  the  Montana  (m)  rickettsia  was  avirulent  for  guinea  pigs, 
it  was  readily  distinguished  from  the  virulent  R,  S,  and  T  types.  How- 
ever, to  determine  if  M  was  a  variant  of  R.  rickettsi,  it  was  necessary 
to  compare  it  with  the  U  type,  v/hich  also  was  avirulent  for  guinea  pigs. 
Our  studies  revealed  that  the  M  and  U  strains  differed  only  in  capacity 
to  cause  guinea  pigs  to  develop  antitoxin  against  a  virulent  strain  of 
R.  rickettsi  (the  R  strain).   U  strains  produced  high  titers  of  "R" 
antitoxin,  whereas  M  strains  produced  little  or  none.  Yet  both  M  and  U 
produced  higli  titers  of  CF  antibody  against  the  R  strain.  These  results 
were  obtained  with  convalescent  animal  sera. 

2.  Further  studies  of  the  systematic  position  of  M  agents  within 
the  spotted  fever  group  revealed  that  hyperimmune  sera  against  M  organ- 
isms contained  cross-reacting  antitoxin  for  R.  rickettsi  but  not  for 
other  members  of  the  group.   Hence,  it  appears  that  the  M  agent  is  a 
variant  of  R.  rickettsi,  but  is  serologically  distinguishable  from  the 

k   known  types  of  that  species. 

3.  Of  ^3  rickettsial  isolates  recovered  from  ticks  collected 
in  eastern  Montana,  all  but  one  v/ere  identified  as  avirulent  M  strains. 
Neither  R  nor  T,  v.'hich  so  far  are  the  only  types  of  R.  rickettsi 
recovered  from  man,  v;as  isolated  from  ticks  of  this  area. 

h.  Studies  of  specific  strain  characteristics  revealed  that  the 
M  rickettsia  was  capable  of  grovTing  within  the  nucleus  of  cells;  intra- 
nuclear growth  is  a  unique  property  of  spotted  fever  group  rickettsias. 

5.  Monkeys  injected  with  M  strains  did  not  develop  fever  or 
other  clinical  signs  of  illness.  However,  as  guinea  pigs  did,  they 
also  developed  CF  antibody,  but  not  antitoxin  against  the  R  strain. 

6.  Only  negative  results  were  obtained  in  studies  directed 
toward  changing  the  antigenic  composition  or  virulence  of  M  strains 
by  laboratory  manipulation, 
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7.  Two  hundred  and  twenty-five  sera  from  12?  live-trapped  and 
38  killed  animals  were  tested  for  complement- fixing  antibodies  to 

R.  rickettsi,  and  blood  samples  of  213  and  spleen  tissues  of  II7 
animals  were  examined  in  an  attempt  to  isolate  R.  rickettsi.  Of 
these,  CF  antibodies  were  detected  in  23  of  33  (7'^/'0  golden-mantled 
ground  squirrels,  5  of  7  (7I/0)  chipmunks,  6  of  I3  {h6^)   Columbian 
ground  squirrels,  and  in  2^  of  55  C+^/s)  snowshoe  hares.  No  evidence 
of  previous  spotted  fever  infection  was  noted  in  sera  of  17  woodrats. 

8.  Seven  strains  of  rickettsias  were  recovered  and  were 
identified  as  highly  virulent  R.  rickettsi  on  the  basis  of  their 
behavior  in  guinea  pigs,  embryonated  hens'  eggs  and  in  CF  tests.  One 
strain  was  isolated  from  the  blood  of  a  young  snowshoe  hare,  one  strain 
from  the  spleen  of  a  young  golden-mantled  ground  squirrel,  and  5  strains 
from  spleen  tissues  of  young  chipmunks. 

9.  Experimentally  as  well  as  naturally  infected  D.  andersoni 
females  transmitted  R.  rickettsi  to  almost  100>j  of  their  progeny  and 
infection  was  retained  throughout  the  developmental  stages  of  the  first 
filial  generation  and  again  passed  to  100^  of  eggs  and  larval  ticks 
tested  from  the  second  filial  generation.   Examination  of  fluorescent- 
antibody-  stained  sections  of  ovarian  tick  tissues  revealed  the  presence 
of  rickettsias  in  every  ovum;  organisms  were  regularly  found  in  the 
cytoplasm  but  never  in  the  nuclei  of  ovarian  cells.   Transovarial 
passage  did  not  alter  infectivity  or  pathogenicity  of  the  strains  of 

R.  rickettsi  as  indicated  by  inoculation  of  tick  eggs  into  chick 
embryos  and  by  feeding  of  ticks  on  guinea  pigs. 

10.   FA  studies  V7ere  continued  on  the  rickettsia-like  organisms 
demonstrated  in  15  to  ^5^  of  adult  D.  andersoni  from  nature.  This 
microorganism  has  now  been  passed  transovarially  and  transstadially 
through  2  entire  tick  generations.   It  is  still  noninfectious  for 
chick  embryos  as  well  as  for  guinea  pigs,  although  it  behaves  like 
R.  rickettsi  in  its  distribution  and  grov/th  in  ticks  and  its  staining 
reactions  vzith  labeled  antibodies  to  spotted  fever  antigen. 

Significance  to  bio-medical  research  and  the  program  of  the  Institute; 

The  case  fatality  rate  of  Rocky  Mountain  spotted  fever  (RMSF)  in 
the  past  has  been  considerably  lov;er  in  eastern  Montana  than  in  certain 
other  areas  of  the  state  vrest  of  the  Continental  Divide.   Dr.  R.  R. 
Parker  attributed  this  to  a  difference  in  the  pathogenicity  of  the 
strains  predominating  in  the  two  areas.   It  is  of  interest,  then,  that 
k2   of  the  h^   rickettsial  isolates  recovered  from  ticks  of  eastern 
Montana  were  identified  as  avirulent  M  strains.  However,  our  findings 
were  made  in  studies  of  only  a  few  small  localities  and,  thus,  cannot 
be  considered  to  represent  the  conditions  which  may  exist  in  other 
localities  in  this  vast  area  of  eastern  Montana. 
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In  the  United  States,  6  serologically  differentiated  types  of 
spotted  fever  group  rickettsias  occur:   R,  S,  T,  U,  the  Maculatum 
rickettsia,  and  the  M  agent  noted  in  the  present  report.   Only  R  and  T 
have  been  recovered  from  man.   R  is  found  principally  in  the  western 
part  of  the  United  States  and  T  in  the  eastern  part.  Practically 
nothing  is  knoim  regarding  the  type  of  spotted  fever  rickettsia  which 
usually  infects  man  or  ticks  in  the  central  areas  of  the  United  States, 
particularly  that  west  of  the  Mississippi  River.  A  more  thorough 
knowledge  of  strains  occurring  in  this  area  is  obviously  of  importance 
to  problems  concerned  ;d.th  the  clinical  as  well  as  serologic  diagnosis 
of  spotted  fever  disease  in  man,  and  those  related  to  the  maintenance 
of  the  disease  in  nature. 

These  are  the  first  reports  of  isolations  made  from  naturally 
infected  mammals  v;est  of  the  Mississippi.   The  previous  suspicion 
that  a  variety  of  small  mammals  is  involved  in  the  ecology  of  R. 
rickettsi  in  the  Bitterroot  Valley  of  \.'estern  Montana  is  thus  strengthened. 

A  significant  finding  is  the  isolation  of  a  highly  virulent  strain 
of  R.  rickettsi  from  the  blood  of  a  snowshoe  hare.  This  species  of 
animal  is  infested  with  Dermacentor  andersoni  as  well  as  with  Haema- 
physalis  leporispalustris.  Thus,  one  v;ould  expect  that  virulent  strains 
of  R.  rickettsi  could  occasionally  be  isolated  also  from  the  latter 
species  of  tick;  in  the  past  only  strains  of  low  virulence  have  been 
recovered  from  H.  leporispalustris  off  hares  and  rabbits. 

It  appears  that  the  phenomenon  of  ovarial  transmission  of  R. 
rickettsi  to  the  offspring  of  infected  D.  andersoni,  in  addition  to 
the  simultaneous  feeding  of  infected  and  normal  ticks  on  host  animals, 
represents  an  efficient  mechanism  by  vrhich  this  agent  is  disseminated 
in  nature.   Hov^ever,  in  view  of  the  lov;  percentage  of  ticks  from  which 
R.  rickettsi  can  be  recovered  in  nature,  one  questions  v;hether  natural 
transovarial  infection  with  an  efficiency  similar  to  that  observed  in 
the  laboratory  is  the  exception  rather  than  the  rule,  or  whether  as 
yet  unknown  ecological  factors  may  be  responsible  for  eliminating 
rickettsial  infection  in  a  large  percentage  of  ticks. 

Proposed  course  of  project; 

It  is  planned  to  continue  field  studies  on  the  distribution  of 
M  rickettsias  by  tick-surveys  in  other  areas  of  eastern  Montana, 
in  the  Bitterroot  Valley,  and  in  several  states  west  of  the  Mississippi 
River. 

Further  studies  of  M  rickettsias  will  be  directed  toward  clari- 
fying the  relationship  of  the  M  organism  v/ith  other  rickettsial  agents, 
developing  a  simple  and  reliable  method  for  identifying  routine  M  iso-   , 
lates,  and  tov7ard  developing  a  specific  serologic  test  for  use  in  stu. 


i 


Serial  No.  NIAlD-171 

to  determine  if  the  M  agent  causes  disease  in  man.   In  addition,  ini- 
tial studies  on  the  effects  of  antibiotics  on  these  agents  will  be 
extended. 

Degree  and  duration  of  rickettseraia  are  presently  being  studied 
in  small  animal  hosts  to  establish  their  significance  as  a  source  of 
infection  for  immature  ticks. 

A  study  of  the  ecology  of  R.  rickettsi  is  anticipated  for  the 
east  side  of  the  Bitterroot  Valley  where  different  host-vector  relation- 
ships are  supposed  to  exist. 

Since  study  of  transovarial  transmission  was  conducted  with 
virulent  strains  of  R.  rickettsi,  a  parallel  investigation  with  less 
virulent  strains  is  under  way  to  determine  whether  similar  results 
are  obtained. 

In  view  of  the  low  percentage  of  naturally  infected  ticks  one 
could  question  v;hether  in  nature  various  small  wild  animals,  when  fed 
upon  by  infected  nymphal  or  larval  ticks,  experience  a  rickettsemia 
of  degree  and  duration  sufficient  to  produce  generalized  infection  in 
ticks.   Therefore,  concomittantly  vn.th  susceptibility  studies  of  VTild 
animals,  work  is  in  progress  to  determine  the  minimal  dose  of  R. 
rickettsi  necessary  to  infect  immature  ticks  permanently. 
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Calendar  Year  I962 


Part  B.  Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project; 

Stoenner,  H.  G.,  Lackman,  D.  B.,  and  Bell,  E.  J.:  Factors  affecting 
the  growth  of  rickettsias  of  the  spotted  fever  group  in  fertile  hens* 
eggs.  J.  Inf.  Dis.   110(2):  121-128.  Mar. -Apr.  I962. 

Eklund,  C.  M.,  Stoenner,  H.  G.,  and  Kohls,  G.  M.:   Rocky  Mountain 
spotted  fever.  Tice-Harvey  Practice  of  Medicine.  W.  F.  Prior  Co.,  ■ 
Inc.,  Hagerstown,  Md. ,  May  I962.  Vol.  k   (revised):  i+33-^^5. 

In  press; 

Burgdorfer,  W.,  Newhouse,  V.  F.,  Pickens,  E.  G.,  and  Lackman,  D.  B.: 
Ecology  of  Rocky  Mountain  spotted  fever  in  western  Montana.  I.  Iso- 
lation of  Rickettsia  rickettsi  from  ^d.ld  mammals.  Am,  J.  Hyg. 

Kohls,  G.  M.:  Rocky  Mountain  spotted  fever.  History  of  the  Medical 
Department  of  the  Army  in  VJorld  War  II. 

Philip,  C.  B.:   Scrub  typhus.  History'  of  the  Medical  Department  of 
the  Army  in  World  War  II. 

Philip,  C.  B.:   Ticks  as  purveyors  of  animal  ailments.  A  review 
of  pertinent  data  and  of  recent  contributions.   In  Recent  Advances 
in  Acarology  (Symposium  on  Acarology,  Cornell  University,  March  19^2), 
Cornell  University  Press,  Ithaca,  N.  Y. 

Honors  and  Awards  relating  to  this  project; 

Dr.  C.  B.  Philip 

Invited  to  serve  as  a  member  of  an  Ad  Hoc  Advisory  Committee  to 
the  Commanding  General  of  the  Deseret  Test  Center. 

Member  of  Av;ards  Committee  for  the  Henry  Baldwin  Ward  Medal  of 
the  American  Society  of  Parasitologists. 

One  of  eight  members  of  the  International  Committee  on  Bacteri- 
ological Nomenclature  \vho  were  elected  to  the  Judicial  Commission, 
International  Association  of  Microbiologists. 
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Dr.  C.  B.  Philip  (cont'd) 

Presented,  by  invitation,  seminar  to  graduate  students  and  faculty 
of  Iowa  State  University,  2  April  I962. 

Invited  to  give  lecture  on  rickettsioses  before  graduate  seminar 
at  the  University  of  Rochester  School  of  Medicine,  26  November 
1962. 

Dr.  W.  Burgdorfer 

Invited  to  attend  the  Annual  Meeting  of  Commission  on  Rickettsial  < 
Diseases  of  the  Armed  Forces  Epidemiological  Board,  in  Washington, 
D.  C.  Presented  a  paper  on  "Investigations  on  the  ecology  of 
rickettsial  diseases  in  v;estern  Montana". 

Invited  to  present  a  paper,  "Investigation  of  'Transovarial 
transmission'  of  Rickettsia  rickettsi  in  the  V70od  tick,  Derma- 
centor  andersoni",  in  honor  of  Dr.  R.udolf  Geigy's  oOth  birthday. 

D^r.  D.  B.  Lackman 

Appointed  member  of  The  Laboratory  Section  Committee  on  Research 
in  Public  Health  Laboratories,  American  Public  Health  Association. 
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Rocky  Mountain  Laboratory 
Hamilton,  Montana 
PHS-NIH 
Individual  Project  Report 
Calendar  Year  I962 


Part  A. 


Project  Title:  Q  fever 

Principal  Investigator:  R.  A.  Ormsbee 

Other  Investigators:     R.  L.  Anacker,  E.  J.  Bell,  J.  F.  Bell, 

U.  Burgdorfer,  W.  T.  Haskins,  B.  H.  Hoyer, 
D.  B.  Lacknan,  E.  G.  Pickens,  and  E.  Ribi. 

Cooperating  Units:       Department  of  Microbiology,  School  of  Medicine 

and  Dentistry,  U.  of  Rochester  (Dr.  Paul  Fiset), 
Montana  State  Livestock  Sanitary  Board(Dr.  J.W. 
Safford  and  Dr.  A.  Sharman),  Montana  State  Fish 
and  Game  Department  (Mr.  K.  Greer),  Naval  Med. 
Res.  Inst.  (Dr.  Emilio  Ueiss) 

Man  Years  (calendar  year  1962): 
Total:        13.0 
Professional:   ^.0 
Other:         9.O 

Project  Description: 

Objectives; 

The  epidemiology  of  Q  fever  remains  a  subject  of  interest  since 
the  v;idespread  infection  in  cattle  combined  with  the  extremely  small 
number  of  human  clinical  cases  remains  unexplained.   Objectives  include: 
evaluation  of  new  and  more  sensitive  methods  of  detecting  Q  fever  anti- 
bodies as  epidemiological  and  clinical  tools;  improvement  of  vaccines; 
and  continuation  of  vrork  on  the  nature  of  protective  antigens  and  on 
the  role  of  rickettsial  phase  in  immunization  and  diagnostic  procedures. 
These  investigations  are  directed  towards  an  understanding  of  the 
ecology  of  the  organism,  the  disease  in  man  and  domestic  animals,  the 
infection  in  susceptible  tissues  and  cells,  the  chemical  nature  of  the 
rickettsial  cell,  and  the  development  of  improved  methods  of  preventing 
and  detecting  the  disease  in  man. 


Part  B  included:   Yes 
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I.  Laboratory  studies 

Methods  employed; 

Purification  methods  resulting  in  pure  preparations  have  served 
as  the  basis  upon  V7hich  further  investigations  on  Coxiella  bumeti 
have  proceeded.  These  methods  have  involved  the  use  of  continuous- flow 
differential  centrifugation  from  molar  salt  solutions,  sucrose  density 
gradients,  and  ether  extraction;  use  of  laboratory  animals  to  demonstrate 
differences  in  antigenic  potency  and  toxicity  of  whole  organisms  and 
fractions  thereof;  measurement  of  the  relative  densities  of  G.  bumeti 
by  an  equilibrium  density  gradient  technique;  use  of  new  serologic 
techniques;  and  skin-testing  as  a  tool  for  detecting  hypersensitivity 
in  man  and  animals.   Tissue  culture  methods  also  have  been  utilized  in 
a  study  of  phase. 

Major  findings; 

1.  The  relative  densities  of  Phase  I  and  Phase  II  rickettsiae 
have  been  measured  by  an  equilibrium  density  technique  and  have  been 
shotm  to  be  distinctly  different.  In  this  procedure  the  organisms 
were  suspended  in  a  CsCl  solution  of  relative  density  1.3»  They  were 
then  centrifuged  at  100,000  x  g  for  l6  hours.  This  resulted  in  the 
establishment  of  a  CsCl  gradient  in  the  tube  varying  from  1.2  relative 
density  at  the  top  to  l.i<-  relative  density  at  the  bottom.  Meanwhile 
the  suspended  rickettsiae  v.'ere  concentrated  in  zones  according  to 
their  o^m  relative  densities.  Phase  I  organisms  possessed  a  relative 
density  of  1.33  and  were  concentrated  in  a  narrow  zone  in  the  middle 
of  the  tube.  Phase  II  organisms  possessed  a  relative  density  of  1.21 
and  vjere,  therefore,  concentrated  in  a  sharply-defined  zone  at  the  top 
of  the  column  of  CsCl.  The  relative  densities  of  purified  suspensions 
of  different  strains  of  C.  bumeti  v;ere  indistinguishable,  provided  they 
were  in  similar  phases. 

2.  Phenol  treatment  of  trichloracetic  acid  (TCA)  extracts  of 
whole  cells  of  C.  bumeti  resulted  in  a  product  which  (a)  provided  a 
more  soluble  Phase  I  extract  than  does  TCA  alone;  (b)  destroyed  the 
ability  of  the  extract  to  elicit  skin  lesions  in  sensitized  rabbits; 
(c)  possessed  no  immunogenic  potency  as  tested  in  guinea  pigs,  nor  any 
ability  to  elicit  detectable  circulating  antibodies  in  mice,  guinea  pigs, 
or  rabbits;  (d)  retained  the  ability  to  fix  complement  in  the  presence 
of  antibodies  directed  against  the  vrfiole  organism. 

3.  Whole  cells  and  fractions  thereof  have  been  analyzed  for 
their  content  of  nitrogen,  carbohydrate,  phosphorus,  and  fatty  acids. 
TCA  extracts  Of  whole  cells  contained  less  nitrogen,  phosphorus,  and 
fatty  acid  than  the  xvhole  cells  and  relatively  more  carbohydrate;  the 
product  of  phenol  treatment  of  TCA  extracts  possessed  a  carbohydrate 
content  higher  than  that  of  the  TCA  extract  and  lower  in  the  other 
three  components  measured. 
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Treatment  of  TCA  extracts  with  the  proteolytic  enzyme  pronase 
(Streptomyces  griseus  protease)  also  reduced  the  nitrogen  content  but, 
unlike  phenol,  did  not  alter  the  skin-reactive  property. 

A  lysozyme  extract  of  whole  cells  has  been  shown  to  possess 
Phase  I  characteristics  in  the  complement- fixation  test.   Biological 
properties  of  this  extract  are  under  study. 

k,     A  study  of  the  conversion  of  C.  burneti  from  one  phase  to 
the  other  in  chick  embryo  tissue  cultures  has  been  severely  hampered  by 
the  nonspecific  and  equivocal  complement- fixation  reactions  obtained 
when  attempts  v;ere  made  to  determine  the  phase  of  the  organisms  by  this 
method.  This  problem  has  now  been  solved  by  improved  purification  tech- 
niques and  it  is  expected  that  reliable  information  on  phase  conversion 
in  tissue  culture  will  soon  be  available. 

5.   Phase  I  vaccines  were  100  to  3OO  times  more  potent,  weight 
for  weight,  than  Phase  II  vaccines  in  protecting  guinea  pigs  from 
experimentally-induced  Q  fever.  No  significant  strain  differences  ^^.th 
respect  to  vaccine  potency  were  detected  among  the  strains  studied, 
provided  that  the  strains  were  first  categorized  by  phase. 

A  study  of  the  Henzerling  strain  in  23rd  egg  passage  indicated 
that  it  was  predominantly  in  Phase  II  and  that  vaccines  made  with  it 
possessed  an  immunogenic  potency  similar  to  other  Phase  II  vaccines. 
Since  this  strain  of  C.  burneti  had  been  proposed  as  the  standard 
Q  fever  vaccine  strain  by  the  Commission  on  Rickettsial  Diseases  of 
the  AxTned  Forces  Epidemiological  Board,  and  tentatively  adopted  as  such 
by  the  Division  of  Biologies  Standards,  an  effort  was  made  to  increase 
its  immunogenic  potency.   This  was  successfully  accomplished  by  passing 
it  in  guinea  pigs,  thus  converting  it  to  Phase  I,  and  re-establishing 
it  in  embryonated  eggs.   Seed  material  was  made  of  3r'i~6ES"P^ssage 
infected  yolk  sacs  and  sent  to  DBS  after  serologic  and  equilibrium 
density  gradient  tests  had  demonstrated  that  the  strain  was  now  in 
Phase  I  and  possessed  an  immunogenic  potency  in  guinea  pigs  163-fold 
greater  than  the  23rd-egg-passage  strain  originally  proposed  as  the 
standard  vaccine  strain. 

6.   Continued  evaluation  of  new  serologic  techniques  has  resulted 
in  the  establishment  of  the  radioisotope  precipitation  (RIP)  test  as 
an  extremely  sensitive  and  very  reliable  test  for  the  detection  and 
measurement  of  Q  fever  antibodies.  For  example,  of  60  vaccinees 
studied,  88^  became  seropositive  by  RIP  test  and  only  32^  by  capillary 
agglutination  test;  of  II6  practicing  veterinarians  in  Oregon,  3!+^  were 
seropositive  by  RIP  test  and  only  k'f>   were  seropositive  by  capillary 
agglutination  test.  The  current  isotope  of  choice  for  tagging  the 
antigen  is  iodine-131. 

A  rapid  micro-agglutination  test  has  been  developed  which  makes 
possible  the  use  of  either  Phase  I  or  Phase  II  antigen.  The  test  is 
performed  on  a  slide  and  is  read  with  a  dark-field  microscope.  An 
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individual  test  which  uses  one  drop  of  an  antigen  suspension  in  a 
concentration  of  200  Mg/ml  can  be  read  \d.thin  one  hour. 

Significance  to  bio-medical  research  and  the  program  of  the  Institute; 

The  equilibrium  density  gradient  technique  has  enabled  us  to 
characterize  any  given  suspension  of  C.  bumeti  with  respect  to  phase 
and  without  recourse  to  serologic  analysis  except  for  confirmation. 
It  also  has  enabled  us  to  resolve  a  mixture  of  organisms,  some  of 
which  were  in  each  phase,  and  therefore  to  estimate  V7ith  much  greater 
certainty  the  condition  of  a  given  rickettsial  strain  and  its  probable 
immunogenic  potency  if  used  as  a  vaccine. 

Fractionation  of  whole  cells  has  resulted  in  antigenic  prepa- 
rations of  greatly  decreased  reactivity  in  the  skins  of  sensitized 
animals,  although  this  has  been  accompanied  by  a  decrease  in  antigen- 
icity also.  The  aim  of  these  investigations,  in  addition  to  an 
elucidation  of  the  chemical  nature  of  protective  antigens,  is  the 
production  of  a  potent  protective  antigen  v/hich  can  be  given  safely 
to  sensitized  individuals. 

The  information  provided  by  the  study  of  Q  fever  vaccines  and 
antigens  has  made  it  possible  to  manufacture  vaccines  and  antigens 
for  clinical  and  diagnostic  use  with  a  much  greater  assurance  of 
potency  and  specificity.  The  investigations  have  indicated  the 
importance  of  phase  and  of  the  past  cultural  history  of  the  strain 
of  C.   burneti  to  be  used  for  such  purposes.  With  respect  to  vaccine 
potency,  it  was  concluded  that  strain  differences  are  of  negligible 
importance,  but  that  a  phase  change  within  a  given  strain  could  alter 
potency  by  100-  to  300-fold,  and  that  strains  of  C.   burneti  must  be 
in  Phase  I  for  highest  vaccine  potency. 

The  development  of  serologic  tests  of  great  sensitivity  has 
encouraged  and  promoted  epidemiologic  studies  of  Q  fever  in  an  effort 
to  solve  some  of  the  remaining  problems  in  this  area. 

Proposed  course  of  project; 

Study  of  possible  strain  differences  among  new  isolates  of 
C.   burneti  will  be  undertaken,  as  will  a  study  of  the  growth  cycle 
of  this  rickettsiae  in  embryonated  eggs  and  in  tissue  culture. 

Investigations  on  antigenic  fractions  derived  from  whole  cells 
will  be  continued,  and  also  metabolic  studies  on  purified  suspensions 
of  organisms,  the  effect  of  tissue  culture  on  phase,  and  the  chemical 
nature  of  the  differences  between  Phase  I  and  Phase  II  organisms. 
Attempts  to  cultivate  C.    burneti  in  the  absence  of  living  cells  will 
continue  also. 
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A  continued  evaluation  of  serologic  techniques  will  proceed, 

II.   Field  studies 

Methods  employed; 

Epidemiologic  investigations  centered  around  the  use  of  sensitive 
serologic  tests  such  as  the  RIP  test  for  the  detection  of  Q  antibodies 
and  the  fluorescent  antibody  technique  for  the  identification  of 
specific  antigen.  Included  also  were  the  complement- fixation  test, 
the  capillary  agglutination  test,  and  the  agglutination-resuspenslon 
test. 

New  strains  of  C.  burneti  found  in  vrLld  rodents  were  isolated 
in  guinea  pigs  and  then  established  in  chick  embryo  yolk  sac  cultures. 
Pathogenicity  v;as  estimated  by  incubation  periods  and  febrile  responses; 
infectivity  was  determined  by  titrations  of  infectious  yolk  sac  material 
in  guinea  pigs  and  white  mice. 

Major  findings; 

1.  Four  strains  of  C.  burneti  have  been  recovered  from  wild 
rodents  living  in  an  environment  inaccessible  to  livestock  and  seldom 
frequented  by  man.   Of  the  four  strains,  two  were  found  in  spleen  tissxie 
from  golden-mantled  ground  squirrels  (Citellus  lateralis  tescorum),  one 
from  the  spleen  of  a  chipmunk  (Eutamias  amoenus ) ,  and  one  from  the  blood 
of  a  wood  rat  (Neotoma  cinerea  cinerea) .   These  strains  all  were  highly 
virulent  for  guinea  pigs  and  mice. 

2.  Studies  on  volunteers  to  determine  tolerable  doses  of 

Q  fever  vaccine  in  skin-test-negative  persons  and  the  serologic  and 
skin  test  response  to  vaccination  have  been  completed.   It  was  concluded 
that  10  complement- fixing  units  per  dose  (equivalent  to  1  ml  of  2^  yolk 
sac  suspension  or  approximately  20  ^ig  of  antigen)  of  Phase  I  vaccine 
V7as  a  maximum  for  routine  subcutaneous  use,  that  this  dose  elicited  a 
measurable  serologic  response  and  dermal  reactivity  in  a  majority  of 
the  recipients,  and  that  untoward  reactions  to  this  dose  of  vaccine 
did  not  occur  in  initially  skin-test  negative  persons.   It  was  further 
concluded  that  severe  skin  reactions  to  Q  fever  vaccine  occurred  only 
in  previously  sensitized  individuals.   Two  papers  covering  the  results 
of  these  investigations  are  being  prepared  for  publication. 

Significance  to  bio-medical  research  and  the  program  of  the  Institute; 

Chronic  disease,  including  cardiovascular  involvement,  has  been 
noted  in  a  grovT.ng  number  of  cases  of  Q  fever  in  man.   It  is  hoped 
that  continued  surveillance  will  detect  additional  cases,  and  that  the 
possible  relationships  between  typical  clinical  Q  fever  and  secondary 
involvements  can  be  investigated. 
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The  isolation  of  strains  of  C.  burneti  from  rodents  living  in 
wild  areas  in  Montana  indicates  the  existence  of  natural  foci  of  the 
disease  in  nature.   The  high  virulence  and  pathogenicity  of  these 
strains,  as  contrasted  with  the  relatively  avirulent  and  slightly 
pathogenic  strains  previously  isolated  from  V7ild  rodents  in  Utah  and 
recent  isolates  from  cattle,  are  of  particular  interest  because  it 
constitutes  evidence  of  important  strain  differences. 

Proposed  course  of  project; 

It  is  hoped  that  an  investigation  of  the  relationship  of  Q  fever 
to  cardiovascular  disease  can  be  undertaken  in  conjunction  \d.th  our 
continued  Q  fever  surveillance. 

An  investigation  of  the  distribution  of  Q  fever  in  wild  animals 
by  serologic  surveys  and  attempts  at  isolation  of  the  organism  will  be 
undertaken.  Possible  ecologic  reasons  for  strain  differences  in  C. 
burneti  will  be  sought. 
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Project  Title:  Selected  zoonoses  of  regional  importance 

Principal  Investigator:  J.  F.  Bell 

Other  Investigators:     G.  Clark,  C.  M.  Clifford,  W.  J.  Hadlow, 

W,  L.  Jellison,  C.  R.  Owen,  R.  N.  Philip, 
H.  G.  Stoenner,  and  L.  A.  Thomas 

Cooperating  Units:      None 

Man  Years  (calendar  year  I962): 
Total:        13.5 
Professional:   4,5 
Other:         9.0 

Project  Description: 

Objectives; 

Elucidation  of  the  ecology  of  zoonoses  (except  rickettsioses) 
is  the  principal  goal  of  this  project. 

Methods  employed; 

Field  work  in  ecology  and  laboratory  technics  of  microbiology, 
entomology,  and  immunology  are  employed  as  required. 

Major  findings: 

1.   Tularemia. 

(a)  Survival  of  organism  in  water.  The  enigma  of  the  occur- 
rence of  Pasteurella  tularensis  in  water  over  long  periods  is  being 
investigated.   Survival  of  the  organism  in  water  from  various  sources 
and  at  different  temperatures  is  being  studied.   The  occurrence  of 
P.  tularensis  in  certain  naturally  contaminated  streams  is  being 
determined  systematically.  One  naturally  contaminated  stream  has 
been  consistently  positive  except  during  August  and  September.  Persist- 
ence of  P^.  tularensis  is  greatest  at  low  nonfreezing  temperatures  and 
better  in  creek  water  than  in  any  of  7  other  media. 

Part  B  included:   Yes 
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(b)  Invasiveness  of  P.  tularensis  from  various  sources. 
Failure  to  demonstrate  enhancement  of  virulence  of  P.  tularensis  as  a 
result  of  artificial  or  natural  passage  in  animals  has  prompted  efforts 
to  determine  other  characteristics  of  epizootic  strains.  Contagion 
infection  in  cages  has  been  studied  as  a  measure  of  invasiveness.   It 
appears  that  the  less  virulent  (water  -  rodent)  type  B  strains  are 
more  contagious  for  mice  than  the  virulent  type  A  strains.  Type  B 
isolates  from  epizootics  are  more  contagious  than  isolates  from 
sporadic  cases. 

(c)  Comparison  of  P.  tularensis  and  P.  novicida.  Comparison 
indicates  relationship  but  not  identity.   Cross  protection  by  living 
vaccines  is  of  short  duration  as  compared  with  that  of  homologous 
vaccine.   Other  tests  (PCA,  agglutinin  absorption,  agglutination,  pre- 
cipitation, HA  and  Hi)  indicate  separate  antigenic  characteristics. 

2.  Listeria  monocytogenes.  The  reservoir  of  this  organism  is 
being  sought  by  studying  reaction  of  the  organism  to  various  environ- 
ments (water,  bats). 

3.  Group  A  hemolytic  streptococci  in  rodents.   This  organism, 
which  was  recovered  several  years  ago  from  voles  around  Klamath  Falls, 
Oregon,  was  again  isolated  from  U  of  5  Microtus  montanus  taken  in  the 
same  area. 

k.     Moraxella  lacunata.  The  etiologic  agent  of  calf  pink  eye 
has  been  isolated  from  a  conjunctival  swab  of  calves.   The  o\mer  of 
the  calves  had  glossitis,  stomatitis  and  gingivitis  and  he  was  told 
that  the  bacteria  isolated  from  him  resembled  those  that  caused  the 
pink  eye.  This  study  has  not  been  completed. 

5.  Emmonsia  species.  The  pulmonary  fungus,  Emmons ia,  was 
vrf.despread  and  abundant  in  several  species  of  mammals  in  Argentina, 
At  least  2  species  of  Emmonsia  were  present, 

6.  Rabies. 

(a)  Occurrence  in  bats.  The  apparent  incidence  of  rabies 
in  bats  has  not  fluctuated  much  since  the  disease  V7as  first  detected 
here  in  195'^.  With  the  isolate  made  too  late  last  year  for  inclusion 
in  the  annual  report,  25  isolates  have  been  recovered  to  date. 

(b)  Abortive  rabies  infection  in  ^■Aiite  mice.   In  mice 
infected  \ri.th  rabies  virus  by  the  intraperitoneal  route  and  surviving 
long  enough  for  test,  rabies  virus  has  been  found  in  the  brain  as  long 
as  15  days  after  onset  of  illness.   However,  the  incidence  of  demonstra- 
ble virus  in  the  central  nervous  system  decreases  ^d.th  time  after  onset. 
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For  purposes  of  analysis,  several  stages  are  listed  below: 

Period  after  Onset  of  Illness  ^ 
Days Incidence  of  Infection 

1  -  if  98 

5-7  87 

8-10  k-j 

11  -  15  12 

Virus  persists  after  antibody  appears  so  that  both  may  be 
found  in  a  tissue  at  one  time  but  this  occurs  rather  late  in 
infection  and  is  thought  to  be  unrelated  to  survival  of  the  animal. 

The  most  significant  finding  is  that  intraperitoneally  injected 
street  virus  will  protect  against  the  more  invasive  fixed  virus,  or 
against  virus  injected  by  a  more  lethal  route  at  the  same  time  or 
slightly  later. 

7.  Salivary  gland  virus  of  bats.   In  I96I  we  reported  the 
"occurrence  of  an  intercurrent,  indigenous,  but  nonfatal  virus 
infection"  in  captive  bats.  We  have  found  the  virus  to  be  identical 
\vith  many  other  viruses  obtained  from  bats  earlier  and  later.  Our 
studies  (\d.th  Thomas  and  Hadlow)  show  that  the  virus  is  different 
from  all  other  described  viruses  but  related  to  Ilheus  virus.  A 
peculiarity  is  the  extensive  destruction  of  white  matter  produced  in 
the  central  nervous  system  of  mice.  The  virus  is  being  characterized 
for  publication. 

8.  Psittacosis-l^'mphogranuloma  (P-L)  group. 

(a)  Major  efforts  were  directed  toward  developing  technics 
for  preparing  specific  complement- fixing  antigens  which  could  be  used 
for  the  serologic  separation  of  members  of  the  P-L  group.  With  anti- 
gens treated  with  desoxycholate  and  trypsin,  the  viruses  of  sporadic 
bovine  encephalomyelitis,  bovine  enteritis,  ovine  abortion  and  sheep 
pneumonitis  could  not  be  segregated  by  quantitative  complement- fixation 
tests.   The  major  problem  of  separating  virus  from  yolk  sac  suspensions 
has  been  resolved  by  differential  centrifugation  in  M/1  potassium 
chloride  followed  by  sedimentation  in  continuous  linear  potassium 
bromide  gradient,  a  technic  developed  by  Hoyer. 

(b)  Ten  percent  of  Eskimos  in  the  Alaskan  National  Guard 
were  found  to  have  CF  antibodies  to  the  P-L  group  ranging  in  titer 
from  l:l6  to  greater  than  1:6^4-.   In  attempts  to  elucidate  the  signif- 
icance of  these  findings,  tissues  from  3I3  birds  comprising  32  species 
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of  marine  and  land  birds  obtained  from  3  localities  in  Alaska  [St. 
La^nrence  Island,  Cape  Thompson  (Project  Chariot)  and  Anchorage]  were 
screened  and  found  negative  for  P-L  agents. 

(c)  Ornithosis  virus  was  isolated  from  1  of  51  pigeons 
collected  in  the  Bitterroot  Valley  and  from  none  of  21  birds  repre- 
senting 7  other  species.  Placentas  from  6  aborted  and  2  normal  cows 
and  2  aborted  ewes  from  the  Bitterroot  Valley  were  negative  for  P-L 
agents. 

(d)  Three  of  I3  parakeets  and  none  of  7  canaries  submitted 
from  various  to^ms  in  Montana  were  positive  for  psitticosis  virus. 

Significance  to  bio-medical  research  and  the  proj^ram  of  the  Institute; 

The  objectives  of  this  project  are  obvious  in  most  cases  but 
they  may  be  succinctly  stated  by  quoting  Topley  and  VJilson:   "For 
intelligent  interference  mth  the  course  of  events  it  is  essential  to 
know  what  is  actually  happening".   Our  objective  is  to  know  what  is 
happening  in  the  ecology  of  the  organisms  pathogenic  or  potentially 
pathogenic  to  man  and  domestic  and  vrild  fauna.  Tularemia  is  subject 
to  very  large  fluctuations  in  incidence  in  man,  but  several  thousands 
of  cases  from  diverse  sources  have  occurred  in  one  year.  Listeria 
monocytogenes  is  assuming  even  greater  importance  as  a  cause  of  disease 
of  domestic  animals  and  man. 

The  group  A  streptococci,  Moraxella,  Emmons ia,  and  the  salivary 
gland  viruses  of  bats  are  of  uncertain  immediate  concern  to  human  or 
veterinary  public  health  and  they  are  being  studied  to  ascertain  their 
importance  as  well  as  for  the  academic  problems  they  pose  in  pathogen- 
icity and  immiinity. 

Rabies  in  bats  is  being  kept  under  surveillance  because  it  is  a 
constant  threat  and  because  it  poses  constant  problems  to  veterinarians 
and  physicians.   The  phenomenon  of  recovery  from  rabies  gives  promise 
of  more  efficacious  treatment  in  the  future  if  the  mechanism  can  be 
determined. 

The  P-L  group  comprises  a  large  number  of  agents  with  protean 
manifestations  of  infection  involving  a  variety  of  avian  and  mammalian 
species.   It  is  known  that  a  CF  antigen  is  shared  in  common  by  all 
members  of  the  group  and  that  many,  at  least,  have  a  specific  CF  anti- 
gen v;hich  can  be  "unmasked"  by  first  removing  the  serologically  more 
reactive  group  antigens.   However,  the  precise  serologic  and  immuno- 
logic relationships  between  many  members  of  the  groups  are  not  known 
and  the  present  methods  for  elucidating  serologic  specificity  are  not 
applicable  to  large  scale  epidemiologic  study.  Thus  we  know  little 
of  the  potentialities  of  some  of  these  agents  as  sources  of  human 
infection. 
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Proposed  course  of  project; 

No  major  changes  in  the  project  concerning  rabies  and  other 
viruses  in  bats  are  contemplated.  More  emphasis  will  be  made  toward 
relating  invasiveness  of  P.  tularensis  to  the  epizootiology  of  tularemia. 

Efforts  vnLll  continue  to  be  directed  toward  developing  specific 
antigens  by  fractionation  of  purified  preparations  of  mammalian  members 
of  the  P-L  group.  If  the  results  are  encouraging,  the  procedures  will 
then  be  extended  to  include  avian  members  of  the  group. 

Studies  of  faunal  components,  particularly  rodents  and  birds  in 
certain  ecosystems  in  relation  to  their  ectoparasites,  are  being 
initiated. 
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Part  B.  Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project; 

Alexander,  A.  D.,  Stoenner,  H.  G.,  Wood,  G.  E.,  and  Byrne,  R.  J.: 

A  new  pathogenic  Leptospira,  not  readily  cultivated.  J.  Bact.  jS^C^): 

75^-760.  April  1962. 

Bell,  J.  F.,  Owen,  C.  R.,  Jellison,  W.  L.,  Moore,  G.  J.,  and  Buker,  E.O.: 
Epizootic  tularemia  in  pen-raised  beavers,  and  field  trials  of  vaccines. 
Am.  J.  Vet.  Res.   2^(95):  88U-888.  July  I962. 

Bell,  J.  F.,  Moore,  G.  J.,  Raymond,  G.  H.,  and  Tibbs,  C.  E.: 
Characteristics  of  rabies  in  bats  in  Montana.  Am.  J.  Publ.  Hlth. 
12(8):  1293-1301.  Aug.  1962. 

Jellison,  W.  L.  and  Vinson,  J.  W.:   The  distribution  of  Emmons i a 
crescens  in  Europe.  Mycologia  ^(5):  52^-535.   Sept. -Oct.  I96I. 
(Not  received  until  I962) 

In  press; 

Bell,  J.  F.;   Ecology  of  tularemia  in  North  America.  Monograph 
"Tularemia  in  Japan". 

Jellison,  W.  L.:   Sodoku.   Rat-bite  fever  due  to  Spirillum  minus 
Carter.   Diagnostic  Procedures  and  Reagents,  ^th  ed.  American 
Public  Health  Assoc,  New  York,  N.  Y. 

Jellison,  W.  L.;   Adiaspiromycosis  (»  Haplomycosis) .  _In  Diseases 
Transmitted  from  Animals  to  Man.   Thomas  G.  Hull,  ed.,  Springfield, 
111.,  Charles  C  Thomas. 

Jellison,  W.  L.,  Glesne,  L.,  and  Ov/en,  C:   The  passive  cutaneous 
anaphylaxis  (PCA)  test  in  adiaspiromycosis.  Mycologia. 

Jellison,  W.  L.  and  Ov/en,  C.  R.:   Korean  hemorrhagic  fever.  In   Diseases 
Transmitted  from  Animals  to  Man,   Thomas  G.  Hull,,  ed.,  Springfield, 
111.,  Charles  C  Thomas. 

Larson,  C.  L.:   Tularemia.   Diagnostic  Procedures  and  Reagents, 
4th  ed.  American  Public  Health  Assoc,  New  York,  N.  Y. 
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Stoenner,  H.  G.:   The  behavior  of  Brucella  neotomae  and  Brucella  suis 
in  reciprocal  superinfection  experiments  in  mice  and  guinea  pigs. 
Am,  J,  Vet.  Res, 

Stoenner,  H.  G.,  Hadlow,  W.  J.,  and  Ward,  J.  K,:  Neurologic 
manifestations  of  leptospirosis  in  a  dairy  cow,  J.A,V,M.A, 

Hadlow,  W,  J.  and  Ward,  J.  K.:   Equine  virus  abortion  in  western 
Montana.  J.A.V,M.A, 

Honors  and  Av/ards  relating  to  this  project:  . 

Dr.  J.  F.  Bell 

Presented,  by  invitation,  lecture  on  "A  comparison  of  Eurasian 
and  North  American  tularemia"  before  all-Japan  Congress  of 
Bacteriology,  Nogoya,  Japan. 

Dr.  V;.  L.  Jellison 

Reappointment  as  Honorary  Research  Associate  of  Smithsonian 
Institution  for  3  years,  I962-I965. 

Continued  as  member  editorial  committee  for  Wildlife  Disease, 

Dr.  H.  G.  Stoenner 

Chairman  of  the  Research  Committee  of  the  Intermountain  Veter- 
inary Medical  Association. 

Presented  lecture  on  Q  fever  at  Montana  State  College,  Bozeman. 

Served  on  the  Planning  Committee  for  an  Institute  on  "Occupational 
Diseases  Acquired  from  Animals",  sponsored  by  the  University  of 
Michigan. 

Continued  as  a  Reviewer  for  the  American  Journal  of  Veterinary 
Research. 
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Part  A. 


Project  Title:   Transmission  of  disease  agents  by  certain  vectors 


Principal  Investigator: 
Other  Investigators: 

Cooperating  Units: 


C.  B.  Philip 

J.  F.  Bell,  J.  M.  Brennan,  W.  Burgdorfer, 
G.  M.  Clark,  C.  M.  Clifford,  W.  L.  Jellison, 
G.  M.  Kohls,  D.  B.  Lackman,  V.  F.  Nevjhouse, 
and  C.  E.  Yunker 

MARU,  Gorgas  Memorial  Laboratory  (Dr.  G.  B. 
Fairchild),  U.  S.  Army  (Major  V.  J.  Tipton), 
NAMRU-3  (Dr.  H.  Hoogstraal),  Norfolk  Branch  of 
College  of  Ivilliam  and  Mary  (Dr.  D.  Sonenshine), 
Trinidad  Virus  Lab.  (Dr.  T.H.G.  Aitken),  Bishop 
Museum,  Honolulu  (Dr.  J.  L.  Gressitt),  Dugway 
Proving  Ground  (Dr.  K.  L.  Smart),  University  of 
Loraa  Linda  (Dr.  R.  Ryckman) ,  Virus  Research 
Center,  Poena,  India  (Dr.  H.  Trapido),  SEATO 
Medical  Research  Lab.,  No.  Thailand  (Major  J. 
Scanlon),  and  others. 

Man  Years  (calendar  year  I962): 
Total:    -     li+.25 
Professional:    5.25 
Other:         9-00 

Project  Description: 

Objectives; 

This  group  directs  its  studies  toward  problems  of  the  intimate 
relationships  between  infectious  agents  and  their  actual  or  potential 
invertebrate  vectors.   Ancillary  to  this  are  colonization  and  system- 
atic studies  of  appropriate  groups  of  parasites.  Occasionally,  sym- 
biotic organisms  in  arthropods  come  under  scrutiny,  as  well  as  the 
presumed  neurotoxin  of  tick  paralysis  in  various  tick  hosts.  Also, 
facets  of  the  relatively  new   field  of  endoparasitic  transmission  of 
disease  agents  are  being  developed  around  a  model  in  the  mosquito-borne 
filariad  nematode  of  the  cottontail  rabbit.   Lousiness  of  laboratory 
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mice  is  being  investigated  to  determine  effects  on  thriftiness  and  to 
provide  a  tool  in  transmission  studies. 

Methods  employed; 

Field  and  laboratory  methods  for  handling  and  study  of  inverte- 
brate parasites  are  mainly  those  developed  at  the  Rocky  Mountain  Lab- 
oratory, including  fluorescent  microscopy  as  applied  to  vertebrate- 
invertebrate  cycles  of  disease  agents. 

Major  findings; 

1.   Panama  mite  project.   In  continued  efforts  to  isolate 
rickettsiae  and  viruses  from  mites,  ^06  pools  of  acarines  were  collected 
and  sent  to  the  Rocky  Mountain  Laboratory  for  processing.   These  pools, 
consisting  chiefly  of  chiggers,  but  also  including  parasitoid  mites 
and  ticks,  were  recovered  during  the  course  of  examination  of  over 
639  ^in.ld  vertebrates. 

An  agent  isolated  from  a  pool  of  a  new  species  of  intradermal 
chiggers  off  a  spiny  rat  (Proechimys  semispinosus)  has  been  serolog- 
ically confirmed  as  Coxiella  burneti.  Two  other  pools  of  mites,  one 
of  chiggers  off  bats  and  one  of  laelaptid  mites  off  rodents,  produced 
antibodies  to  C.  burneti  in  guinea  pigs,  but  infection  V7as  not  suspected 
until  animals  were  challenged.  Spontaneous  infection  was  improbable 
because  animals  in  adjoining  tests  remained  seronegative. 

A  strain  of  Rickettsia  rickettsi  was  recovered  from  immature 
Amblyomma  sp.  pooled  from  an  opossum  and  a  lizard.   Presence  of  this 
agent  in  the  Canal  Zone  was  thus  demonstrated  for  the  first  time, 
though  previously  kno^vn  to  exist  in  the  Republic  of  Panama. 

Two  strains  of  virus  were  isolated  from  two  pools  of  ticks, 
both  of  which  consisted  of  immature  j\mblyomma  sp.  and  Haemaphysalis 
juxtakochi.   One  pool  was  off  the  coati,  Nasua  narica,  and  the  other 
V7as  from  a  mixed  group  of  hosts  including  the  coati,  cotton  rats  and 
a  bird.   Repeated  passage  of  the  strains  in  suckling  mice  failed  to 
increase  the  titers  in  tissues  sufficiently  to  permit  characterization. 

2.   Tick  paralysis.  Male  D,  andersoni  do  not  produce  this 
disease  nor  have  females  of  3  successive  generations  from  our  labor- 
atory colony  \Aen  some  from  each  generation  were  fed  individually  on 
5  groups  of  8  to  2h   hamsters,  a  total  of  237  single  tick  feedings. 
However,  the  ability  was  acquired  by  some  female  progeny  in  each  of 
3  generations,  parallel  to  the  above,  which  resulted  from  the  mating 
of  laboratory-stock  females  xd.th  males  from  inbred  lines  of  paralysis- 
producing  ticks  from  British  Columbia  and  Estes  Park.   Sixty  of  3IO 
hamsters  became  paralyzed  in  tests  of  individual  female  ticks  of  the 
Fp  generation,  and  of  kO   of  27^   tests  in  the  F,  generation.   Conditions 
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of  storage  and  feeding  were  the  same  as  those  used  previously  but  some 
poor  feedings  may  have  reduced  the  percentage  of  positives. 

3.   "Hughes  virus".   Incidental  to  the  receipt  of  living  argasid 
ticks  from  various  parts  of  the  v;orld,  and  the  testing  of  parts  of 
these  lots  for  disease  agents,  a  virus  was  isolated  in  suckling  mice 
from  Ornithodoros  cap ens is  found  in  gull  nests  on  Dry  Tortugas  Islands 
in  the  Caribbean.   By  cross-neutralization  tests  and  serological  com- 
parison of  antiserum  with  those  of  66  other,  mostly  arbo  viral  agents, 
this  virus,  called  the  Hughes  virus,  was  related  to  none.  These 
results  have  been  confirmed  in  the  laboratory  of  Dr.  Gordi  Casals  of 
the  Rockefeller  Institute.   It  is  also  distinct  from  a  virus  received 
from  Dr.  R.  A.  Alexander,  Onderstepoort, v/hich  had  been  isolated  from 
terns  in  South  Africa.   0.  cap ens is  from  Pacific  areas  are  now  under 
test  for  presence  of  similar  agents.  Tests  of  samples  of  this  tick 
from  Mexico,  Trinidad,  and  New  Zealand  have  been  negative. 

k-.      Ectoparasites. 

(a)  An  extensive  collection  of  ectoparasites  was  obtained 
from  animals  in  Argentina  and  the  specimens  are  being  studied  here  and 
by  collaborators  in  other  institutions. 

(b)  Lousiness  in  mice.   Recent  emphasis  in  these  studies  has 
been  on  the  development  of  resistance  to  lice  as  a  result  of  previous 
experience,  on  the  stress  of  hea\'y  louse  infestation,  and  on  the  effects 
of  temperature  upon  louse  infestations.   The  mechanism  of  resistance 

is  not  clear.   There  is  little  evidence  of  stress  as  demonstrable  by 
resistance  to  cold,  heat,  or  infection,  or  by  eosinophil  reaction  and 
red  cell  volume.   Infestations  have  been  extremely  heavy  but  they  are 
restricted  to  an  area  that  cannot  be  groomed  (nape)  and  the  limitation 
of  area  may  account  for  the  minimal  reaction. 

5.  Taxonomic  studies.  Major  reviews  of  the  genus  Argas  and  of 
larvae  of  Ornithodoros,  Otobius,  and  Antricola  of  the  world  are  progres- 
sing in  collaboration  with  other  workers.   The  usual  flow  of  specimens 
from  various  agencies  for  identification  by  staff  specialists  has 
continued.  The  number  of  new  parasitic  species  published  by  staff  or 
in  hands  of  journal  editors  since  the  last  annual  report  is  as  follows 
(number  of  new  genera  in  parentheses): 

Acarina  Nearctic  Neotropical  Oriental  Australian 
Mites        1  (1)        31  (6)      1 
Ticks  11         1 

Horseflies    3  9 
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6.   Entomological  support  to  other  units.   This  has  taken  various 
forms,  such  as  identification  and  control  of  ectoparasites  on  various 
laboratory  animals,  management  of  the  vexing  problem  of  insecticide 
use  \d.thin  RtDL,  providing  guidance  in  entomological  problems,  and 
colonization  of  vectors  for  various  projects. 

Si.qnificance  to  bio-medical  research  and  the  program  of  the  Institute; 

Because  of  the  intimate  contact  of  chiggers  with  the  skin  of 
their  hosts,  the  biological  significance  of  the  presence  of  C.  burneti 
in  3  pools  of  Panamanian  mites  cannot  be  assessed  at  present.  Labor- 
atory studies  dealing  \-rith.   the  ability  of  chiggers  to  maintain  and 
transmit  _C.  burneti  are  indicated.   It  is  apparent  that  future  studies 
on  the  natural  ecology  of  Q  feva:  should  include  examination  of  mites. 

Of  major  significance  is  the  finding  that  of  80  species  of 
chiggers  encountered  in  this  study,  only  I7  V7ere  previously  kno\«i  to 
exist  in  Panama.   In  fact,  the  isolation  of  C.   burneti  in  this  study 
was  made  from  a  species  new  to  science.   This  emphasizes  the  need  for 
intensive  taxonomic  reconnaissance  prior  to  or  concomitant  with  surveys 
of  Acarina  for  disease  relationships. 

The  stimulation  of  paralysis-producing  capabilities  in  previously 
innocuous  stock  ticks  by  cross-mating  suggests  that  genetic  factors  may 
be  involved  in  tick  transmission  of  this  puzzling  animal  disease. 

Ornithodoros  capensis,  a  possible  complex  of  closely  related 
forms,  is  particularly  adapted  to  parasitism  of  wide-ranging  sea  birds. 
In  view  of  the  isolation  of  a  virus  from  South  African  terns  and  of 
unpublished  immunologic  evidence  of  a  viral  agent  in  sea  birds  in 
Eni\7etok,  the  isolation  of  the  unique  "Hughes  virus"  from  ticks  taken 
from  tern  nests  on  Dry  Tortugas  may  have  wide  potential  significance 
xd.th  questions  of  military  implications. 

Colorado  tick  fever  is  the  only  virus  previously  isolated  from 
a  soft  tick,  Otobius  megnini  in  the  North  American  area. 

Proposed  course  of  project: 

Insectary  facilities  for  support  of  various  projects  in  recent 
years  have,  at  best,  been  makeshift.   In  spite  of  this,  transmission 
studies  of  certain  disease  agents  have  progressed  moderately.   The 
nev/  facilities  soon  to  be  available,  isolated  from  any  operations  with 
insecticides,  should  accelerate  progress  in  this  area.   Fundamental 
studies  made  possible  mth  the  recent  addition  of  3  well-trained  staff 
members  are  ejqsected  to  add  to  the  stature  of  RML  as  a  major  center  of 
research  in  medical  entomology.  A  crucial  rearrangement  of  laboratory 
and  office  space  villi   soon  consolidate  kindred  activities  on  problems 
of  arthropod-borne  disease  agents,  both  in  the  field  and  laboratory. 
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An  intensive  attack  on  problems  of  cultivation  of  vector  tissues  in 
vitro,  the  relation  of  Acarina  and  endoparasites  to  vectorship  of 
disease  agents,  and  more  closely  controlled  vectorship  by  biting  flies, 
particularly  mosquitoes,  should  now  be  facilitated  with  the  new,  improved 
space  arrangements  and  more  modem  equipment. 

Field  v.'ork  on  the  Panama  mite  project  was  discontinued  in  mid- 
April  in  order  to  spend  full  time  on  the  preparation  of  four  manuscripts 
for  publication  and  to  terminate  the  program.  Dr.  Yunker  returned  to 
the  United  States  on  3O  May  Co  attend  a  course  in  tissue  culture  aC 
the  University  of  VJisconsin  and  Dr.  Brennan  returned  in  July. 
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Part  B.  Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project; 

Kohls,  G.  M,:   Rediscovery  of  Haemaphysalis  mjobergi  Warburton, 
1926  (Acarina:  Iscodidae).  Pacific  Insects  3(2-3):  "306.  July  I96I. 
(Not  received  until  I962) 

Sonenshine,  D.  E.,  Clifford,  C.  M. ,  and  Kohls,  G.  M.:  The  identifi- 
cation of  larvae  of  the  genus  Argas  (Acarina:  Argasidae), 
Acarologia  ii(2):  193-2lij-.  I962. 

Philip,  C.  B.:   Helminths  as  carriers  of  microbial  disease  agents 
of  man  and  animals.  In  Biological  Transmission  of  Disease  Agents. 
Academic  Press  Inc.,  New  York,  I962.  pp.  159-1-69. 

Philip,  C.  B.  and  Steffan,  W.  A.:  New  North  American  Tabanidae, 
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Honors  and  Awards  relating  to  this  project; 
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Member  of  special  committee  to  consider  proposal  to  create  Depart- 
ment of  Entomology  in  the  College  of  Agriculture,  Washington 
State  University. 

Courtesy  appointment  renewed  as  Research  Associate  in  the  Ento- 
mology Department  of  the  American  Museum  of  Natural  History. 

Dr.  J.  M.  Brennan 

Invited  as  consultant  to  Cali,  Colombia,  to  confer  with 

Dr.  Robert  H.  Kokernot  of  the  Rockefeller  Foundation  relative 

to  studies  of  mites  as  potential  disease  vectors. 

Dr.  W.  Burgdorfer 

By  invitation,  presented  lectures  on  tick-borne  disease  agents 
in  the  CDC  Course  201  F-Epidemiology  and  Control  of  Vector-Borne 
Diseases  in  Berkeley,  California. 

Mr.  G.  M.  Kohls 
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Invited  to  participate  in  a  symposium  on  Rearing  of  Arthropods  of 
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December  at  Annual  Meeting  of  the  Entomological  Society  of  America. 

Contirtued  as  an  Assistant  Editor  of  the  Journal  of  Parasitology. 

Dr.  C.  E.  Yunker 
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H.  Kokernot  of  the  Rockefeller  Foundation  relative  to  studies  of 
mites  as  potential  disease  vectors. 

Invited  to  attend  the  Conference  of  Acarologists  held  at  Cornell 
University  during  the  last  week  of  March,  I962. 
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Project  Title:   Allergy,  its  mechanisms  and  role  in  disease 

Principal  Investigator:   S.  B.  Salvia 

Other  Investigators:     J.  E.  Coe,  M.  B.  Gregg,  J.  Nishio,  and  R.  F. 

Smith 

Cooperating  Units:       None 

Man  Years  (calendar  year  I962): 
Total:         13.75 
Professional:   5.75 
Other:         9.O 

Project  Description: 

Objectives; 

(1)   To  establish  the  role  of  delayed  hypersensitivity  in  the 
antigen-antibody  reaction.   (2)   To  establish  the  role  of  delayed 
hypersensitivity  in  auto-allergic  disease,  tissue  graft  rejection, 
delayed  systemic  shock,  chronic  infectious  disease,  and.  tolerance. 
(3)  To  study  biochemical  and  pharmacologic  bases  of  delayed  hyper- 
sensitivity, (k)      To  study  antigens  involved  in  the  immune  reactions 
of  mycotic  diseases. 

Methods  employed: 

The  antigens  employed  are  primarily  highly  purified  proteins, 
although  tissue  and  tissue  fractions  are  used  in  studies  of  experimental 
allergic  encephalomyelitis,  thyroiditis,  and  homograft  rejections.   In 
the  studies  of  cryptococcosis,  a  purified  protein-containing  fraction 
v/as  employed.   A  \\n.de  variety  of  immunologic  and  immunochemical  technics 
are  in  use  such  as  cellulose  column  chromatography,  curtain  electro- 
phoresis, tracing  of  radioactive  antigens,  phage  assay,  passive  cutan- 
eous anaphylaxis,  quantitative  toxin-antitoxin  tests,  quantitative 
complement  determinations,  and  diazotization  of  proteins. 
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Special  procedures  have  been  used  in  induction  of  tolerance 
(unresponsiveness)  in  guinea  pigs,  such  as  "intra-uterine"  injection  of 
antigen  in  the  fetus  or  "gastric  feeding"  of  adult  animals. 

Ma.jor  findings: 

1.  Delayed  hypersensitivity  in  systemic  reactions.  Much  experi- 
mental work  has  been  conducted  in  a  variety  of  laboratories  to  deter- 
mine whether  systemic  reactions  such  as  homograft  rejection,  autoimmune 
disease,  and  delayed  shock  are  due  to  delayed  hypersensitivity  or  circ- 
ulating antibody.  On  the  assumption  that  these  reactions  are  of  similar 
origin  and  in  an  effort  to  uncover  the  mechanisms  involved,  we  examined 
the  phenomenon  of  delayed  or  tuberculin  shock  with  the  aid  of  hapten- 
protein  conjugates  as  antigen.  Guinea  pigs  sensitized  with  a  protein 
conjugate  such  as  paraminobenzoic  acid  coupled  to  hen  egg  albumin 
(PABA'HEA)  developed  delayed  hypersensitivity  oriented  in  specificity 

to  the  protein  moiety.   During  this  early  period,  febrile  reactions 
occurred  when  the  animals  were  challenged  intraperitoneally  with  a 
shocking  dose  of  the  carrier  protein  or  of  the  homclogous  conjugate. 
Challenge  v.-ath  the  hapten  (PABA.)  conjugated  to  a  heterologous  protein 
did  not  induce  any  response.  When,  however,  circulating  antibodies 
appeared  in  addition  to  the  delayed  hypersensitivity,  intraperitoneal 
challenge  \<n.th   the  conjugate  produced  signs  of  delayed  shock,  although 
challenge  v;ith  the  protein  induced  fever  only.   At  this  phase,  challenge 
\7ith  hapten  conjugated  to  a  heterologous  protein  induced  hyperthermia 
and  other  signs  of  delayed  shock.   Hydrocortisone  had  a  slight  suppres- 
sing effect  on  the  hypothermia  but  not  on  the  febrile  reaction.  Tuber- 
culin shock,  therefore,  seems  to  be  the  systemic  response  of  an  animal 
possessing  both  delayed  hypersensitivity  and  circulating  antibody  to 
an  antigenic  complex.   If  the  immunologic  responses  of  homograft  rejec- 
tions and  autoimmune  disease  are  analogous,  then  these  responses  are 
due  also  to  both  delayed  hypersensitivity  and  circulating  antibody,  not 
to  either  one  alone.   Suppression  of  the  response,  therefore,  would 
involve  elimination  of  both  delayed  h^'persensitivity  and  circulating 
antibody. 

2.  Thyroxin  and  delayed  hypersensitivity.  Tnyroxin,  although 
reported  to  be  capable  of  enhancing  antibody  production,  does  not  seem 
to  affect  delayed  hypersensitivity.   Some  evidence  exists  that  hyper- 
thyroidism might  even  inhibit  delayed  hypersensitivity,  if  skin  reac- 
tions to  the  purified  proteins,  hen  egg  albumin,  and  diphtheria  toxoid 
and  the  development  of  experimental  allergic  encephalomyelitis  are 
used  as  criteria.  The  supposed  stimulatory  action  of  thyroxin  on  the 
production  of  antibody  V7as  not  confirmed,  since  antibody  production  to 
diphtheria  toxoid  in  Freund's  adjuvant  was  not  enhanced  in  hyperthyroid 
guinea  pigs. 

Delayed  hypersensitivity,  as  well  as  antibody  production,  was 
inhibited  in  pyridoxine  deficient  animals.   Thus,  delayed  hyper- 
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sensitivity  (although  resistant  to  other  kno\m  antibody  depressants 
such  as  cortisone,  x-irradiation  and  6-mercaptopurine)  is  susceptible 
to  the  depressive  action  of  pyridoxine  deficiency. 

3.   The  specificity  of  tolerance,  delayed  hypersensitivity,  and 
circulating  antibody.   Tolerance  v;as  induced  by  injection  of  a  large 
quantity  of  purified  protein  into  the  guinea  pig  f etus i  Although  the 
tolerance  resulting  from  this  procedure  was  t^'pical,  the  technic  was 
too  laborious  and  has  not  been  used  for  experimental  studies  on  toleraice  , 

Contact  reactions  are  elicited  by  surface  application  of  a  hapten 
(e.g.,  dinitrofluorobenzene)  onto  the  sensitized  guinea  pig  skin.   If  a 
guinea  pig  is  sensitized  with  a  conjugate  of  a  hapten  and  species- 
heterologous  protein  such  as  hen  egg  albumin  (DNP-HEA),  contact  hyper- 
sensitivity to  the  hapten  can  not  be  detected.   Hov;ever,  delayed  hyper- 
sensitivity to  the  heterologous  protein  (HS.^.)  is  induced  and  circulating 
antibody  to  the  hapten  eventually  appears.   "Gastric  feeding"  of  adult 
guinea  pigs  with  contact  haptens  dissolved  in  corn  oil  resulted  in  the 
development  of  unresponsiveness  to  the  hapten.   Such  unresponsive 
animals  developed  neither  contact  hypersensitivity  nor  circulating 
antibody  to  the  hapten  when  they  were  sensitized  with  the  hapten  alone. 
\Jhen  a  guinea  pig  rendered  tolerant  to  the  DNP  group  by  "gastric  feeding" 
is  subsequently  inoculated  with  DNP>HE/.,  the  animal  still  remains 
unresponsive  to  the  hapten  in  contact  testing.  However,  delayed  h>T)er- 
sensitivity  to  EEA   and  circulating  antibody  to  the  hapten  (DNP)  develop. 
Similarly,  when  an  animal,  initially  sensitized  with  DNP.HEA  so  that 
delayed  hypersensitivity  develops  to  hen  egg  albumin  and  circulating 
antibody  appears  to  the  hapten  (DNP),  is  subsequently  "gastric  fed" 
DNP  in  an  attempt  to  induce  tolerance  to  the  hapten,  tolerance  appears 
as  indicated  by  contact  testing,  even  though  circulating  antibody  to 
DNP  is  present.   These  data  indicate  that  the  specificity  of  tolerance 
is  oriented  by  the  basic  protein  which  initiates  the  antigen-antibody 
reaction.   Thus,  both  tolerance  and  delayed  hypersensitivity  have 
specificities  which  are  similar,  but  possibly  not  identical,  whereas 
the  specificity  of  circulating  antibody  is  directed  toward  the  more 
terminal  groupings  of  the  antigen.  These  data  emphasize  again  our 
hypothesis  that  delayed  hypersensitivity  is  an  early  essential  phase 
in  the  antigen-antibody  reaction. 

Another  method  for  induction  of  tolerance  in  adult  animals  is 
nov7  being  used.   This  new  method  has  an  advantage  over  the  "gastric 
feeding"  procedure  because  a  wider  variety  of  protein  conjugates  can 
be  used  for  induction  of  tolerance,  instead  of  only  contact  haptens 
which  combine  with  a  limited  but  unknown  number  of  somatic  proteins. 
By  means  of  this  nev;  technique,  more  elaborate  studies  are  being 
conducted  which  suggest  that  a  narro;d.ng  of  specificity  parallels 
maturation  of  the  immune  process. 

h,      Desensitization.  The  specificity  of  desensitization  has 
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been  determined  V7ith  the  aid  of  hapten-protein  conjugates.  With  re- 
spect to  their  circulating  antibody,  animals  sensitized  \d.th  a  con- 
jugate are  desensitized  with  the  homologous  hapten  attached  to  a 
heterologous  protein  and  are  desensitized  to  the  delayed  hypersens- 
itivity merely  with  the  protein. 

When  a  conjugate  is  injected  into  an  animal  which  has  delayed 
hypersensitivity  to  the  specific  protein  but  not  antibody,  a  booster 
response  to  the  hapten  of  a  hapten-homologous  protein  conjugate  \rLll 
develop.   If,  however,  antibody  to  this  protein  is  present  at  the  time 
of  the  secondary  injection  of  the  conjugate,  the  production  of  anti- 
hapten  antibody  is  inhibited.  Large  amounts  of  specific  anti-protein 
antibody  administered  passively  do  not  reduce  the  response  to  the 
secondax^y  injection  of  the  hapten-protein  conjugate.   Since  the  speci- 
ficity of  this  type  of  inhibition  seems  to  be  directed  by  the  protein, 
the  basic  specificity  of  this  immune  process  may  be  related  to  delayed 
hypersensitivity. 

5.  Quantitative  "in  vitro"  determinations  of  delayed  hyper- 
sensitivity. Attempts  V7ere  made  to  quantitate  delayed  hypersensitivity 
by  adsorption  of  ll3l--labelled  antigen  onto  blood  leukocytes,  splenic 
cells,  or  lymph  node  cells  from  specifically  hypersensitive  animals. 

It  was  hoped  that  tissue  cells  from  sensitized  animals  would  adsorb 
the  radioactive  antigen  to  a  degree  commensurate  vrLth  their  delayed 
hypersensitivity.   Such  a  correlation,  unfortunately,  could  not  be 
established. 

6.  Hypersensitivity  in  cr^n^tococcosis.  A  soluble  protein 
antigen  has  been  prepared  from  the  decapsulated  cell  of  Cryptococcus 
neoformans  and  found  to  elicit  delayed  skin  reactions  in  guinea  pigs 
infected  v.dth  C.  neoformans.  The  antigen  is  being  tested  for  the 
possible  prevalence  of  the  disease  in  man.  Thus  far,  delayed  reactions 
to  the  cryptococcus  antigen  have  not  been  frequent.  The  suggestion  at 
the  present  time,  therefore,  is  that  the  disease  is  not  prevalent  in 
man. 

7.  Actinophage  antigen-antibody  reactions.  Neutralization  of 
actinophage  has  provided  a  very  sensitive  technic  for  the  measurement 
of  antibody.  This  technic  is  now  being  used  in  guinea  pigs  in  attempts 
to  find  an  ultrasensitive  method  for  studies  on  hypersensitivity. 

Significance  to  bio-medical  research  and  the  program  of  the  Institute; 


In  recent  years,  much  attention  has  been  devoted  to  delayed 
hypersensitivity  as  the  basic  mechanism  in  a  variety  of  conditions 
involving  tissue  rejection,  auto-allergic  disease,  chronic  disease, 
and  perhaps  some  neoplasms.   Regretfully,  the  mechanism  of  delayed 
hypersensitivity  is  not  understood  and,  therefore,  its  exact  role  in 
the  foregoing  immune  phenomena  cannot  be  carefully  or  completely  eval- 
uated. 
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Experiments  from  this  laboratory  have  suggested  that  delayed 
hypersensitivity  may  be  part  of  the  process  of  antibody  production, 
which  begins  v^ith  the  stimulation  of  the  primordial  cell,  passes  through 
several  phases  including  delayed  hj'persensitivity,  and  terminates  in  the 
activities  of  the  plasma  cell  and  in  the  production  of  circulating  anti- 
body. 

Experiments  here  have  related  delayed  hypersensitivity  not  only 
^d.th  the  production  of  circulating  antibody  but  also  with  the  phenomenon 
of  tolerance  or  unresponsiveness.  Furthermore,  suggestions  have  been 
made  indicating  that  systemic  processes  such  as  delayed  shock,  and 
possibly  homograft  rejection  and  auto-immune  disease,  may  depend  both 
on  delayed  hypersensitivity  and  circulating  antibody.  Therefore,  a 
suppression  of  these  processes  requires  an  effective  suppression  of  delay- 
ed hypersensitivity.  Further  clarification  of  the  mechanism  of  delayed 
hypersensitivity  may,  therefore,  lead  to  simultaneous  clarification  of  . 
these  processes  associated  with  such  phenomena  as  graft  rejection  and 
such  diseases  as  rheumatoid  arthritis  and  lupus  erythematosus. 

Proposed  course  of  project; 

Studies  on  the  mechanism  of  delayed  hypersensitivity  are  being 
continued,  with  emphasis  on  its  interrelationship  with  other  phases  of 
the  antigen-antibody  reaction.  Also,  the  part  that  delayed  hyper- 
sensitivity plays  in  related  pathologic  phenomena  such  as  auto-immune 
disease,  chronic  infectious  disease,  and  homograft  reactions,  is  being 
investigated.   If  delayed  hypersensitivity  is  the  basis  for  such  immune 
phenomena,  then  an  elucidation  of  its  mode  of  action  V70uld  be  most 
pertinent  to  their  prevention  and  treatment. 
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Part  B.  Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project; 

Salvin,  S.  B.  and  Smith,  R.  F.:  An  antigen  for  detection  of  hyper- 
sensitivity to  Cryptococcus  neoformans,  Proc.  Soc.  Exp.  Biol.  Med. 
108(2);  i+98-501.  Nov.  1961.   (Not  received  until  I962) 

Salvin,  S.  B.,  Gregg,  M.  B.,  and  Smith,  R.  F.:  Hypersensitivity  in 
newborn  guinea  pigs.  J.  Exp.  Med.  U3{k):    707-722.  Apr.  I962. 

In  press; 

Gregg,  M.  B.  and  Salvin,  S.  B.:   Immunologic  unresponsiveness  to 
purified  proteins  in  guinea  pigs.  J.  Immunol. 

Salvin,  S.  B.:  Specificity  of  allergic  reactions.  V.  Observations 
on  the  systemic  delayed  reaction  in  guinea  pigs  sensitized  to 
purified  protein-conjugates.  J.  Immunol. 

Salvin,  S.  B.:   Immunologic  aspects  of  the  mycoses.  Actinomycosis, 
aspergillosis,  candidiasis  (moniliasis),  chromoblastomycosis, 
coccidioidomycosis,  cryptococcosis,  histoplasmosis,  nocardiosis. 
North  American  blastomycosis,  sporotrichosis,  dermatophytosis. 
In  Progress  in  Allergy.  Paul  Kallos,  ed.,  Basel,  Switzerland, 
S.  Karger. 

Salvin,  S.  B,:   Delayed  hypersensitivity  to  protein  antigens.  Proc. 
4th  International  Congress  of  Allergology,  New  York,  I96I. 

Honors  and  Awards  relating  to  this  project; 

Dr.  S.  B.  Salvin 

Guest  speaker  at  Northwestern  Allergy  Forum,  Seattle,  Washington 
(May), 

Presented,  by  invitation,  seminar  on  Delayed  Hypersensitivity  at 
the  University  of  Washington  School  of  Medicine  (June). 

Presented,  by  invitation,  seminar  on  Delayed  Hypersensitivity  at 
University  of  California  School  of  Medicine,  San  Francisco  (October), 
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Dr.  S.  B.  Salvin  (cont'd) 

Presented,  by  invitation,  seminar  on  Delayed  Hypersensitivity  at 
UCLA  School  of  Medicine  (October), 

Presented,  by  invitation,  seminar  on  Hypersensitivity  and  Disease 
at  the  Veterans  Administration  Hospital,  Los  Angeles  (October). 

Presented  lectures  on  Hypersensitivity,  Histoplasmosis,  and 
Immunology  of  Mycotic  Diseases  to  the  microbiology  class  at  UCLA 
Medical  School  (October). 

Invited  to  Washington,  D.  C.  as  a  member  of  subcommittee  on  "Hyper- 
sensitivity and  Fungus  Antigens",  sponsored  by  the  American 
Thoracic  Society  (November), 

Presented,  by  Invitation,  a  talk  on  Skin  Hypersensitivity  and 
Cryptococcosis  at  Oregon  State  University,  Corvallls,  Oregon 
(August). 

Chairman  of  5th  Annual  Meeting  of  Montana  Microbiologists, 
Bozeman,  Montana  (May). 

Convener  of  Sjinposium  on  Hypersensitivity  at  Montana  State  College, 
Bozeman,  Montana  (May). 

Invited  to  present  seminar  on  Delayed  Hypersensitivity  at  Scripps 
Research  Foundation  (October). 

Invited  to  present  seminar  on  Immunology  of  Fungus  Diseases  at 
Fort  Detrick,  Maryland  (November), 

Invited  to  be  a  speaker  at  Symposium  at  International  Congress  of 
Microbiology,  Montreal  (August),   (Not  accepted). 

Prepared,  by  invitation,  a  review  on  "Immunology  of  the  Mycoses" 
for  Vol.  VII,  Progress  in  Allergy. 

Served  as  chairman  of  session  on  "Tolerance"  at  meeting  of 
American  Society  of  Immunology,  Atlantic  City,  New  Jersey  (April). 
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Rocky  Mountain  Laboratory 
Hamilton,  Montana 
PHS-NIH 
Individual  Project  Report 
Calendar  Year  I962 


Part  A. 


Project  Title:  The  formation  and  biologic  behavior  of  microbial 
proteins  and  nucleic  acids 

Principal  Investigator:   B.  H.  Hoyer 

Other  Investigators:     J.  A.  Duerre,  R.  K.  Gerloff,  D.  B.  Ritter 

Cooperating  Units:       University  of  VJashington  (Drs.  John  Holland 

and  Milton  Gordon),  Carnegie  Institute  (Dr.  E. 
Bolton) 

Man  Years  (calendar  year  I962): 
Total:        11.5 
Professional:   3.5 
Other:         6.0 

Project  Description: 

Objectives: 

Relative  to  protein-nucleic  acid  relationships  in  viruses,  animal 
cells,  and  microorganisms,  studies  have  been  directed  toward  (a)  ex- 
ploring the  role  of  isolated  viral  protein  in  eliciting  antibodies 
capable  of  reacting  \-rLth   the  whole  (intact)  virus,  (b)  developing 
methods  for  obtaining  ultimate  sensitivity  in  detecting  antibodies 
against  viruses,  (c)  exploring  relationships  betv;een  ribonucleic  acids 
in  ribosomal  particles  to  the  type  of  protein  synthesized  by  these 
particles,  (d)  applying  the  radioisotope  precipitation  (RIP)  test  to 
include  antigens  other  than  polio  particles  and  Coxiella  burneti, 
(e)  developing  physical  methods  of  purifying  v/hole  microorganisms 
and  their  components,  and  (f)  searching  for  enzymes  which  may  be 
associated  with  protein  synthesis. 

Methods  employed: 

In  addition  to  the  usual  virologic,  biophysical,  biochemical 
and  serologic  methods,  other  special  methods  are  employed.  The  RIP 
test  was  used  to  investigate  the  reactions  of  viral  components  or 
altered  virus  v;ith  antibodies  produced  against  whole  virus.  As  a 
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means  of  purifying  microbial  cells  or  fractions  thereof,  continuous 
linear  KB  or  CsCl  gradients  were  developed.   Biochemical  techniques 
are  used  for  preparation  and  purification  of  certain  proteins  and 
enzymes.   Radioisotopes  are  used  to  follow  biologic  processes.    ,  ^ 

Major  findings: 

1.  Viral  component-antibody  relationships, 

(a)  Antibody  formed  after  natural  human  infection  with  polio- 
virus  does  not  combine  significantly  (  several  hundred-fold  less  than 
intact  virus)  v.-ith  heated,  ultraviolet  treated,  Salk  vaccine,  or  lyo- 
philized  virus.  The  attenuated  vaccine  viruses  combine  about  as  well 

as  their  virulent  counterparts. 

(b)  Antibody  prepared  against  whole,  tobacco  mosaic  virus 
(TMV)  rods  combines  only  weakly  \d.th  virus  protein  prepared  by  the 
acetic  acid  dissociation  method  of  Fraenkel-Conrat.  Whole  virus  is 
approj:imately  2500  times  more  effective  than  the  subunits  in  combining 
with  this  antibody  when  the  comparison  is  made  on  the  basis  of  protein 
content.  Thus,  the  antibody  directed  against  whole  TMV  virus  does  not 
combine  with  the  subunits,  nor  does  injection  of  whole  TMV  rods  produce 
antibody  to  subunits  v/hich  may  appear  as  the  virus  is  degraded  in  the 
inoculated  animal. 

2.  "Antigen  eclipse".  Antigen  eclipse  (decreasing  ability  of 
poliovirus  to  act  as  an  inhibitor  in  the  RIP  test)  occurs  in  the  early 
stage  of  infection  of  whole  cells.  Antigen  eclipse  also  occurs  when 
virus  attached  to  v/hole  cells,  which  are  subsequently  broken  to  prepare 
cell  membrane  fractions,  is  later  incubated  with  the  cell-free  membrane 
preparation.  Loss  of  plaques  parallels  loss  of  inhibition  power.  Thus 
the  virus  can  go  through  the  first  stage  of  interaction  in  an  energy- 
free,  cell-free  system.  This  first  stage  involves  an  alteration  of 
the  virus  so  that  it  can  no  longer  react  with  an  antibody  with  which 

it  originally  could. 

3.  The  RIP  test  as  applied  to  poliovirus  serology. 

(a)  Over  a  2-month  period,  storage  of  p32_iabeled  virus 
suspension  at  ^^C  was  almost  as  satisfactory,  as  sho^m  by  its  precip- 
itability,  as  continuous  storage  at  -70°C.   However,  storage  at  -19°C, 
v/ith  thawing  for  weekly  tests,  resulted  in  a  gradual  disintegration 

of  particles  and  continuous  storage  at  -19°C  was  even  more  detrimental. 

(b)  In  a  comparison  of  serums  from  guinea  pigs  immunized 
against  normal  poliovirus  (n)  with  serums  from  other  guinea  pigs 
immunized  \ri. th  heat-inactivated  virus  {%°Clj,Q   min)  (h),  the  (N)  anti- 
serums were  about  1,000-  and  20,000-fold  more  reactive,  respectively, 
in  the  neutralization  test  and  RIP  test  than  vrere  the  H  serums. 
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Complement- fixation  tests  revealed  the  presence  of  anti-N  and  anti-H 
immune  bodies  in  tests  performed  against  the  respective  antigens  but 
titers  were  relatively  low.  These  results  indicate  that  the  surface 
properties  of  the  virus  were  changed  during  heating. 

(c)  Type  II  virulent  poliovirus  was  used  exclusively  in  the 
development  of  the  RIP  test.   Results  of  more  recent  studies  have 
sho\m  that  the  RIP  test  is  equally  applicable  to  the  other  two  virulent 
tj^pes  and  to  type  2  avirulent  (Wistar-1  strain).  V.'ith  type  3  avirulent 
(Fox  strain),  some  apparently  nonspecific  adhesion  of  the  virus  to 
globulin-antiglobulin  precipitate  occurred,  although  type  3  antiserum 
could  still  be  clearly  differentiated  from  types  1  and  2  and  from 
normal  serum. 

(d)  In  most  of  the  RIP  tests  performed  thus  far,  about 

20  hours  have  been  consumed,  exclusive  of  time  needed  for  radioactivity 
counts.  In  a  special  study  of  the  time  factor,  it  was  found  that  the 
interval  could  be  reduced  to  2  hours  by  shortening  incubation  and 
centrifugation  periods.  Decrease  in  sensitivity  was  only  slight. 
Results  of  RIP  tests  performed  on  whole  blood  obtained  by  pricking  the 
finger  were  in  agreement  with  those  made  on  serums  from  the  same  individ- 
uals. 

(e)  In  the  RIP  test,  rabbit  antibody  against  human  globulin 
is  used  to  precipitate  the  globulin  after  it  has  combined  with  the 
antigen.  In  an  attempt  to  increase  the  sensitivity  of  the  test,  we 
added  anti-rabbit  globulin  to  the  mixture  to  clump  any  aggregates  so 
small  that  they  may  not  be  sedimented  by  the  ordinary  RIP  procedure 
but  sensitivity  v;as  not  increased. 

Since  goat  antiglobulin  is  often  used  in  fluorescent  antibody 
techniques,  an  attempt  was  made  to  substitute  this  serum  for  rabbit 
antiglobulin  but  results  were  unsatisfactory  because  a  fine  precipitate 
forms  when  certain  concentrations  of  goat  and  human  serum  are  mixed. 

k.      Comparison  of  the  sensitivity  of  RIP,  plaque-forming  units 
precipitated  (PFUP),  and  tissue  culture  neutralization  (TCN)  tests  for 
poliomyelitis  antibody.   By  quantitative  precipitin  tests  the  specific 
type  2  polio  antibody  in  hyperimmune  monkey  serum  could  be  carefully 
quantitated.   By  nitrogen  analyses  on  highly  purified  poliovirus 
suspensions  and  by  various  calculations,  the  number  of  poliovirus 
particles  per  unit  volume  could  likewise  be  determined.   Thus,  serologic 
tests  could  be  performed  in  which  knovm  numbers  of  antibody  molecules 
and  virus  particles  v?ere  used  and  the  ratio  of  the  first  to  the  second 
at  the  antibody  endpoint  could  be  determined.   In  the  TCN  test  this 
ratio  was  100,000  to  1;  in  the  RIP  test  it  was  5  to  1;  and  in  the 
PFUP  test  (technique  identical  to  that  of  the  RIP  test  except  that 
disappearance  of  plaque -forming  units  rather  than  radioactivity  from 
suspension  was  the  criterion  of  virus  precipitation)  the  ratio  V7as 
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700  to  1,   The  higher  racio  in  the  PFUP  test  was  due  mainly  to  the 
much  smaller  amount  of  virus  used  in  it,  as  compared  with  the  RIP. 

5.  A  nucleosidase  specific  for  S-adenosyl-L-homocysteine  and 
5' -methyl thioadenosine  has  been  found  in  Escherichia  coli,  Aerobactor 
aerogenes  and  Salmonella  typhimurium.   The  enzyme  was  obtained  from 
crude  extracts  of  E.  coli  and  purified  about  l6-fold.   Its  action  is 
hydrolytic,  leading  to  adenine  and  S-ribosyl-L-homocysteine  or 
5-methylthioribose,  respectively. 

6.  Rlbosomal  particles. 

(a)  The  ribosomal  particles  from  E.  coli  have  been  extens- 
ively purified  and  the  proteins  extracted  by  RNAase  or  acetic  acid. 
Ten  different  proteins  have  been  found  by  electrophoresis  in  poly- 
acrylamide  gels  at  low  pH.   Partial  fractionation  of  these  proteins 
has  been  achieved  by  the  use  of  Sephadex  and  DEAE  cellulose, 

(b)  The  ribosomal  particles  from  beef  liver  have  been 
extensively  purified  and  found  to  contain  the  enzyme  catalase.  Anti- 
body specific  for  catalase  has  been  prepared  by  injecting  crystalline 
beef  liver  catalase  into  rabbits.  Antiserum  so  prepared  precipitates 
a  small  percentage  of  the  beef  liver  ribosomes.   The  bulk  of  the 
catalase  enzjnne  appears  to  be  present  in  the  precipitated  ribosomes. 

Significance  to  bio-medical  research  and  the  program  of  the  Institute; 

It  is  increasingly  evident  that  effective  vaccines  for  protection 
against  virus  infection  must  provide  the  right  kind  of  antigenic  stim- 
ulus so  that  the  antibodies  produced  are  directed  against  the  whole 
infectious  virus  surface  and  not  some  altered  component.  The  RIP 
inhibition  test  provides  a  method  for  quantitative  measurement  of  the 
specific  antigenicity  of  a  vaccine. 

Detection  of  antibody  at  low  levels  by  the  RIP  test  is  of  both 
practical  and  theoretical  interest  in  studies  of  inmunity  and  immune 
mechanisms,  particularly  delayed  hypersensitivity.   The  antigen  eclipse 
studies  show  that  both  whole  cell  and  cell-free  systems  are  capable  of 
altering  the  antigenic  makeup  of  a  poliovirus  particle,  and  that  these 
systems  are  much  like  the  bacteriophage  system  where  the  particle  can 
be  triggered  by  cell-free  receptor  materials;  the  nature  of  the  receptor 
material  for  poliovirus  systems  is  thus  open  to  study. 

Continued  development  of  the  RIP  test  will  provide  a  broad  basis 
for  its  use  as  a  public  health  diagnostic  tool  as  well  as  a  quantitat- 
ive system  for  laboratory  studies  of  a  v;ide  range  of  viruses  and  micro- 
organisms. 
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Studies  of  the  ribosomal  particle  "specificity"  may  provide 
further  knowledge  of  these  particles  which  are  so  important  because 
of  their  being  the  site  of  protein  synthesis  in  all  cells. 

Proposed  course  of  project; 

It  is  anticipated  that  studies  of  virus  protein-antibody  relation- 
ships, and  the  relationship  of  proteins  to  their  synthesizing  sites  will 
continue.  Work  presently  being  undertaken  at  the  Carnegie  Institute  in 
Washington,  D.  C,  will  probably  provide  a  basis  for  further  efforts. 
In  these  efforts  we  V7ill  be  concerned  with  the  use  of  new  specific 
techniques  such  as  the  DNA-agar  columns  for  the  study  of  the  relation- 
ships of  nucleic  acids  in  directing  the  functions  of  viruses  and  cells. 

Efforts  will  be  made  to  apply  the  RIP  test  to  the  serology  of 
other  virus  diseases,  particularly  measles  and  the  psittacosis  complex. 
An  attempt  will  be  made  to  segregate  members  of  the  psittacosis-lympho- 
granuloma  venereum  group  by  serologic  means. 

By  adjusting  environmental  conditions  of  the  PFUP  test  with 
bacteriophage  0  x  17^,  an  attempt  will  be  made  to  increase  the  sens- 
itivity of  this  test  to  equal  that  of  the  RIP  test. 

Studies  on  ribosomes  and  their  proteins  will  be  continued.  An 
attempt  will  be  made  to  purify  and  characterize  E.  coli  ribosomal 
proteins  and  to  study  their  formation  through  radioisotopes.  A  search 
\;ill  be  made  for  specific  enzymes  and  ribosomal  RNA  associated  with 
the  formation  of  specific  enzymes.   Other  studies  will  be  concerned 
with  the  metabolic  fate  and  function  of  the  new  compound,  S-ribosyl-L- 
homocysteine  and  the  role  of  S-adenosyl-L-homocysteine  in  the  formation 
of  i-adenosyl-methionine. 
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Part  B.  Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project; 

Gerloff,  R.  K.,  Hoyer,  B.  H.,  and  McLaren,  L.  C:   Precipitation  of 
radiolabeled  poliovirus  with  specific  antibody  and  antiglobulin, 
J.  Inmunol.   32(^):  559-570.  Oct.  I962. 

In  press; 

Duerre,  J.  A.:   A  hydrolytic  nucleosidase  acting  on  S-adenosylhomo- 
cysteine  and  on  5 '-methyl thioadenosine.  J.  Biol.  Chem. 

Holland,  J.  J.  and  Hoyer,  B.  H.;   Early  stages  of  enterovirus  infection. 
Quantitative  Biology  Coldspring  Harbor  Symposia.  Proc.  of  Symposium. 

Honors  and  Awards  relating  to  this  project; 

Dr.  J.  A.  Duerre 

Presented,  by  invitation,  seminar  on  nucleic  acid  metabolism  to 
pre-med  students  at  Carroll  College,  Helena,  Montana. 

Invited,  as  consultant,  to  special  SiTnposium  on  Metabolism  of 
Sulphonium  Compounds,  Oregon  State  College,  Corvallis,  Oregon. 

Dr.  B,  H.  Hoyer 

Special  assignment  for  1  year  to  the  Carnegie  Institution  of 
Washington,  D.  C,  to  work  with  Dr.  Ellis  Bolton  on  chemical 
components  of  viruses  and  virus  surfaces. 

Dr.  R.  K.  Gerloff 

Awarded  the  Ph.  D.  degree  from  the  Department  of  Microbiology, 
University  of  Minnesota,  on  June  9,  I962. 
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Rocky  Mountain  Laboratory 
Hamilton,  Montana 
PHS-NIH 
Individual  Project  Report 
Calendar  Year  I962 


Part  A. 

Project  Title:   Immune  prophylaxis  of  mycobacterial  infections 
Principal  Investigator:  E.  Ribi 

Other  Investigators:     K.  Fukushi  (Visiting  Research  Scientist), 

U.  T.  Haskins,  and  VJ.  C.  Wicht 

Cooperating  Units:       University  of  Florida  (Dr.  Emanuel  Suter); 

Office  of  the  Director,  NIAID  (Dr.  C.  L.  Larson) 

Man  Years  (calendar  year  I962) 
Total:        6.75 
Professional:   1.75 
Other:        5-00 

Project  Description: 

Objectives: 

Development  of  methods  for  producing  effective  nonviable  vaccines 
for  the  prevention  of  tuberculosis  and  the  study  of  mechanisms  by  which 
mycobacteria  induce  a  state  of  hyperreactivity  to  endotoxin  are  of 
primary  concern. 

Methods  employed: 

Methods  employed  include  protection  tests  based  on  aerosol 
challenge  of  mice  Xv'ith  virulent  tubercle  bacilli  and  ultrathin  sectioning 
techniques  to  examine  electron  microscopically  the  effects  of  endotoxin 
on  cells  from  normal  and  BCG-infected  mice. 

Major  findin°;s; 

1.  Last  year  it  vas  reported  that  phenol  extraction  of  young 
cultures  led  to  production  of  a  killed,  nontoxic,  nonallergenic  vaccine 
which  stimulated  the  production  of  circulating  antibodies  and  was,  in 
preliminary  tests,  protective  against  aerosol  challenge  of  mice  v/ith 
virulent  tubercle  bacilli.   This  finding  has  been  confirmed  and  ex- 
tended; phenol  extraction,  however,  has  proved  to  be  a  nonessential  step. 
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Other   types  of  nonviable  vaccine  (e.g. , heat-killed)  will  confer  protection 
when  the  test   for  active   immunity   is  modified   to   employ  single,    rather 
than  multiple,   vaccination.      Preparations   from  young  cultures  have  been 
consistently  more  effective   than   those  from  older  cultures,    and   also   less 
toxic   and  allergenic.     For  e;<ample,    a  minimal  dose  of  0.2  mg  of  killed 
U-day-old  culture  gave  50^  better  protection  against  lung  lesions   than 
did  similar  vaccines  prepared  from  lU-  to  22-day-old  cultures,    such  as 
are  used  in  BCG  vaccine  production,    and  10-   to  100-fold  fev/er  viable 
bacilli  were  recovered  from  lungs   and  spleens.     To  date',    the  search  for 
a  fraction  of   tubercle  bacilli  which  would  confer  active  protection  has 
been  unsuccessful.     Not  even  the  whole  product  of  disrupted  cells   from 
the  cell  fractionator  v;as   effective.      Careful  cytologic  study  of  myco- 
bacteria of  various  ages  has  not  revealed  morphologic  bases   for  the 
difference  in  protective  value  of  old  and  young  cultures. 

2.      Dr.    E.    Suter  spent   six  weeks   at  RJDL,  investigating   the  mechanism 
whereby  mycobacteria  induce   a  state  of  hyperreactivity   to   endotOMin. 
Major   effort  was  directed   into   a"  cytologic   study,    in  cooperation  v/ith 
Dr.   K.    Fukushi,    of   the   effects   of   endotoxin  on  cells   from  normal   and 
hyperreactive  mice.      Since   Suter  previously  had   found   that   isotope- 
labeled   endotoxin  accumulated  predominantly   in  macrophages,    these  cells 
were  collected   from  normal   and  BCG-infected  mice,    incubated  v/ith  graded 
amounts   of   endotoxin,    and   fixed   and  processed   for   sectioning.      Electron 
microscopic  observation  of  ultrathin  sections   revealed  increasing  morpho- 
logic changes  with   increasing  concentrations   of   endotoxin. ■    At   the  10 
and  50  \ig   levels,   many  of   the  macrophages   from  nomal  mice  were  completely 
disintegrated.      Furthermore,   macrophages   from  BCG-infected  mice  were 
damaged  by  substantially  smaller  concentrations  of   endotoxin.      These 
findings   correlate  strikingly  with  the   enhanced   lethality  of   endotoxin 
for  BCG-infected  mice. 

Significance   to  bio-medical   research  and   the  program  of   the   Institute; 

These  studies  of   tuberculosis   in  laboratory  models,   with  as  many 
controlled  variables   as   are  presently  understood,   have  been  chiefly 
directed  tov;ard  the  production  of   an  improved  vaccine  which  would  be 
more  suitable  for  general  distribution  than  BCG.      The   ideal  vaccine   is 
postulated   as   being  nonviable,    nontoxic   and  nonallergenic.      The  fore- 
going results  describe  limited   success  which  justifies  continuing 
investigation. 

The  direct  cytotoxic   effects  of   endotoxin  on  cells   from  normal 
animals  have  been  a  subject  of  contr'oversy  heretofore.      The  positive 
results  obtained  here  seem  exceptionally  clear-cut.      In  addition,    the 
correlation  observed  betv7een  cytotoxic   effects   and   lethality   in  normal 
and  hyperreactive  mice  suggests   new  approaches   to   the  study  of   endotoxic 
and  hypersensitivity  phenomena. 
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Proposed  course  of  project; 

Attempts  to  isolate  and  identify  the  protective  antigen(s)  will 
continue.   Since  killed  whole  cells  protect  but  ruptured  cells  do  not, 
it  may  be  supposed  that  some  important  factor(s)  is  destroyed  or  lost 
in  the  rupturing  process.   Identification  of  such  a  factor  might  contrib- 
ute greatly  to  understanding  of  the  mechanisms  of  specific  resistance  to 
tuberculosis.   In  efforts  to  preserve  the  active  material,  disruption  of 
cells  will  be  performed  in  menstruums  other  than  water,  and  enzyme 
inhibitors  will  be  added  to  suspensions. 

Meanwhile,  studies  already  under  V7ay  vjill  employ  the  active  mouse- 
protection  test  V7ith  aerosol  challenge  to  evaluate  BCX3  strains  from  many 
laboratories  as  well,  as  other  attenuated  strains  of  tubercle  bacilli  and 
nonpathogenic  mycobacteria. 

Following  Dr.  Larson's  transfer  from  PHS  to  Montana  State 
University  recently,  he  will  continue  his  relationship  with  the  project 
as  a  consultant  and  collaborator,  v;orking  with  Dr.  K.  C.  Milner  v;ho  has 
assumed  immediate  responsibility  for  direction  of  the  project. 
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PHS-NIH 

Individual  Project  Report 

Calendar  Year  I962 


Part  B,  Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project; 


Larson,  C.  L.  and  Wicht,  W.  C:  Studies  of  resistance  to  experimental 
tuberculosis  in  mice  vaccinated  with  living  attenuated  tubercle  bacilli 
and  challenged  with  virulent  organisms.  Am.  Rev.  Resp.  Dis.  85(6); 
833-8it6.  June  1962. 
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Rocky  Mountain  Laboratory 
Hamilton,   Montana 
PHS-NIH 
Individual  Project  Report 
Calendar  Year  I962 

Part  A. 

Project  Title:   Structure  and  biologic  activity  of  endotoxins 

Principal  Investigator:  E.  Ribi 

Other  Investigators:     R.  L.  Anacker,  K.  Fukushi  (Visiting  Res.  Scientist), 

W.  T.  Haskins,  B.  Malmgren  (Visiting  Scientist), 
K.  C.  Milner,  and  D.  B.  Ritter 

Cooperating  Units:       NCI  (Dr.  Maurice  Landy);  University  of  Florida 

(Dr.  Emanuel  Suter);  University  of  Buffalo 
(Dr.  Enjin  Neter) 

Man  Years  (calendar  year  I962): 
Total:         8.0 
Professional:   3«0 
Other:         5.0 

Project  Description: 

Objectives: 

These  studies  deal  with  the  features  of  composition  and  structure 
of  bacterial  endotoxins  required  for  expression  of  characteristic  host 
reactivity. 

Methods  employed: 

A  combination  of  biophysical,  chemical  and  immunological 
approaches  has  been  employed. 

Major  findings: 

1.   In  a  previous  study,  predominantly  polysaccharide  endotoxins 
from  Salmonella  enteritidis  were  subjected  to  hydrolysis  with  dilute 
acid,  and  resultant  alterations  in  their  physicochemical,  immunochemical 
and  biological  properties  were  investigated  with  a  view  to  relating 
physical  characteristics  to  biological  attributes.  As  hydrolysis  pro- 
ceeded the  decline  in  biological  potency  was  paralleled  by  dissociation 

Part  B  included:  Yes 
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of  endotoxin  into  particles  of  the  size  of  haptenic  polysaccharide.   The 
potency  still  present  at  various  stages  of  hydrolysis  could  be  accounted 
for  by  residual  undissociated  polysaccharide.  Meanwhile,  in  obvious 
agreement,  Dr.  Landy  found  that  inactivation  of  endotoxin  with  human 
plasma  enzymes  resulted  in  the  formation  of  haptenic  polysaccharide  as 
revealed  by  agar  gel  diffusion  techniques.  These  findings  were  consistent 
with  the  hypothesis  that  a  macromolecular  complex  of  critical  colloidal 
size,  where  physicochemical  properties  play  a  major  role,  may  be  one  of 
the  requirements  for  endotoxin  to  elicit  its  characteristic  effects  in 
the  mammalian  host. 

2.  In  our  experience,  endotoxin  can  exist  in  aggregates  ranging 
from  macroscopic  particles  down  to.  a  minimum  size  of  about  10  Svedberg 
Units  (molecular  weight  about  1,000,000);  within  this  spectrum  no  correla- 
tion between  particle  size  and  potency  could  be  established.   Likewise, 
the  size  of  aggregates  in  the  original  endotoxin  did  not  appear  to  affect 
the  rate  of  destruction  of  potency  or  the  dissociation  in  the  course  of 
acid  treatment  into  particles  of  the  size  of  haptene  (l-2  S,  molecular 
weight  10,000-^,000).   No  indication  of  the  formation  of  particles  of 
intermediate  size  v;as  noted;  rather,  it  V70uld  seem  that  treatment  of 
endotoxin  v;ith  acid  yields  haptene  directly.   For  example,  an  aqueous 
ether-extracted  endotoxin  having  a  sedimentation  constant  of  10  S  and 

the  same  endotoxin  after  treatment  v/ith  phenol,  which  was  of  such  low 
solubility  that  it  v;as  impossible  to  determine  its  sedimentation  constant, 
exerted  similarly  high  endotoxic  potency.   Upon  acid  hydrolysis,  destruc- 
tion of  biologic  potency  and  degradation  into  haptene,  as  revealed  by 
ultracentrifugation,  occurred  at  the  same  rate  in  both  preparations. 

3.  Reports  in  the  literature  on  the  fine  structure  and  formation 
of  micellar  systems,  especially  in  the  case  of  amylopectin,  and  our 
previous  studies  on  cellulose  (natural  and  regenerated),  hemicellulose, 
chitin  and  peptides,  suggested  that  such  a  system  might  exist  in  endo- 
toxin.  This  would  explain  the  existence  of  particles  having  sedimentation 
constants  ranging  from  I9O  S  or  higher  (filaments)  to  10  S  (micelles,  i.e.. 
bundles  of  chain  molecules)  but  no  units  having  S  values  bet\<7een  10  S 

and  l.k   S  (free  chain  molecules).   Accordingly,  the  10  S  units,  the 
smallest  active  particles,  then  v.'ould  exist  as  fringed  micelles  which 
readily  aggregate  to  form  filaments.  These  filaments,  independent  of 
the  chemical  nature  of  the  chain  molecules,  consistently  are  50-100  A. 
thick.   Indeed,  electron  microscopic  studies  of  endotoxin  revealed  the 
existence  of  fibrils  50-100  A.  thick  and  of  varying  lengths.   In  addition 
to  the  fibrils,  rodlets  100-200  A.  in  length  vjere  observed  which  corres- 
pond to  the  10  S  units  and  V7hich  were  morphologically  identical  with  the 
micelles  we  described  for  regenerated  cellulose.   If  the  10  S  particles 
actually  were  units  of  the  filamentous  endotoxin  and  had  a  fine  structure 
similar  to  that  of  the  cellulose  micelles,  the  effect  of  acid  or  enzymes 
on  endotoxin  would  be  analogous  to  that  produced  on  cellulose  micelles 
after  nitration  wherein  the  micelles  are  split  into  their  polysaccharide 
elements,  i.e.,  the  chain  molecules  of  which  they  are  composed. 
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h.      If  the  endotoxin  were  to  act  primarily  by  virtue  of  its 
physicochemical  transformations,  the  chemical  composition  of  a  potent 
endotoxin  could  vary  to  at  least  the  extent  which  does  not  interfere 
with  completing  a  polysaccharide  micelle  of  a  definite  pattern.   Lipo- 
proteins and  peptidelike  substances  linked  to  long  chain  fatty  acids, 
present  in  conventional  endotoxin,  would  have  to  be  considered  as  foreign 
chain  molecules  incorporated  into  the  micelle.   It  was  found  experimentally 
that  extraction  with  different  agents  (aqueous  ether,  phenol,  trichlor- 
acetic acid)  of  cells  from  different  species  (Escherichia  coli.  Serratia 
marcescens.  S..  enteritidis)  and  different  strains  of  given  species  grown 
under  different  conditions  yielded  endotoxins  of  comparable  host-reactive 
potency  but  varying  considerably  in  their  chemical  composition.  Extreme 
differences  in  composition  were  obtained,  especially  with  regard  to 
nitrogenous  material  and  ester-  araide-linked  fatty  acids.  Preparations 
containing  10-11^  nitrogen  or  3^-50^  total  fatty  acids  V7ere  either  only 
slightly  less  potent  or  just  as  much  so  as  were  S_.  enteritidis  endotoxins 
that  contained  only  O.S'r'   nitrogen,  three-fourths  of  which  is  accounted 
for  by  amino  sugars,  and  2-3^  total  fatty  acids.   All  of  the  numerous 
potent  endotoxins  analyzed  contained  considerable  amounts  of  total  carbo- 
hydrate v;hich  varied  betv/een  20  and  75^-   If  the  carbohydrate  moiety  v/ere 
responsible  for  host  reactivity,  this  difference  would  not  necessarily 
be  reflected  in  bioassay  data  due  to  the  limited  accuracy  of  these  assays. 

Significance  to  bio-medical  research  and  the  program  of  the  Institute; 

Although  much  information  has  been  gained  from  systematic  refine- 
ment of  bacterial  endotoxin  v;hich  led  to  a  polysaccharide  complex  whose 
gross  chemical  composition  approached  that  of  the  refined  haptene,  the 
chemical  attributes  which  elicit  host  responses  have  not  yet  been  deter- 
mined.  It  is  conceivable  that  endotoxins  act  primarily  by  virtue  of 
their  physicochemical  properties  rather  than  taking  part  in  chemical 
transformations.   Their  chemical  properties  may  be  significant  in  deter- 
mining their  biological  activity,  but  these  and  previous  studies  indicate 
that  the  physicochemical  behavior  of  such  material  merits  attention. 

So  far  all  our  findings  give  evidence  that  endotoxins  exist  as 
micellar  systems.  One  of  our  work  hypotheses,  therefo-re,  considers  a 
micellar  system  as  a  necessary  basis  for  host  reactivity.   The  depoly- 
merization  process  of  the  micelles  induced  by  host  enzymes,  which  results 
in  the  formation  of  haptene,  V70uld  somehow  be  the  basis  for  triggering 
the  harmful  effects  in  the  host.   Of  course  this  is  highly  speculative 
and  the  true  mode  of  action  remains  to  be  determined. 

Proposed  course  of  project; 

Studies  to  determine  the  chemical  and  structural  features  of 
bacterial  endotoxins  responsible  for  characteristic  reactions  in  mammals 
will  be  continued.   Efforts  will  be  made  to  strip  off  protein,  peptides 
and  lipids  from  E.  coli  and  S_.  marcescens  aqueous  ether  endotoxins  to 
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examine  whether,  as  in  the  case  of  S_.  enteritidis,  material  consisting 
predominantly  of  phosphorylated  polysaccharide  retains  potency.   It  is 
also  planned  to  go  beyond  the  gross  chemical  analysis  of  the  refined 
endotoxin  from  S^.  enteritidis  and  determine  quantitatively  the  amount  of 
each  of  the  known  sugars  and  to  identify  minor  constituents  such  as 
esterified  or  amide-linked  fatty  acids  and  any  yet  unkno\^m  constituents. 
The  failure  to  correlate  the  amounts  of  polysaccharide  in  some  of  our 
fractions  with  endotoxic  potency  also  necessitates  exploration  of  the 
possibility  that  the  endotoxin  consists  of  a  mixture  of  polysaccharides, 
some  of  which  may  not  contribute  to  host  reactivity.  This  study  will 
include  the  use  of  special  methods  for  fractionation  of  polysaccharides. 
The  results  are  expected  to  have  some  important  bearing  upon  the  validity 
of  one  of  our  work  hypotheses,  namely,  that  a  micellar  system  may  be 
essential  to  host  reactivity.   It  is  knovm,  for  example,  that  micelles 
of  uniform  size  may  be  formed  from  mixtures  of  polysaccharides.. 

For  the  purpose  of  identifying  those  immediate  changes  in  the 
endotoxin  complex  (micelle)  Chat  lead  to  formation  of  hap'tenic  poly- 
saccharide, it  is  considered  necessary  to  attempt  the  isolation  of 
specific  host  enzyraes  responsible  for  detoxification.  Since  this  phe- 
nomenon may  be  intimately  associated  V7ith  the  still  unknovm  mode  of 
action  of  endotoxin,  corollary  experiments  in  animals  will  be  undertaken. 
Changes  in  the  ultrastructure  of  tissue  cells,  brought  about  by  the 
action  of  endotoxin,  v^ill  be  studied  electron  microscopically  in  ultra- 
thin  sections  of  organs  containing  endotoxin  particles  labeled  with 
metals  or  isotopes. 
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Part  B.  Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project; 

Ribi,  E.,  Haskins,  W.  T.,  Milner,  K.  C,  Anacker,  R.  L.,  Ritter,  D,  B., 
Goode,  G.,  Trapani,  R.-J.,  and  Landy,  M,:  Physicocheraical  changes  in 
endotoxin  associated  with  loss  of  biological  potency.  J.  Bact.  8]+(^): 
803-81!+.  Oct.  1962. 

In  press; 

Haskins,  W.  T.,  Ribi,  E.,  Landy,  M.,  Anacker,  R.  L.,  and  Milner,  K,  C; 
Preparation  and  properties  of  an  aluininuni  citrate-endotoxin  complex  from 
Salmonella  enteritidis.  Proc.  Soc.  Exp.  Biol,  and  Med.  ■ 

Honors  and  Awards  relating  to  this  project: 

Dr.  E.  Ribi 

Awarded  a  National  Institutes  of  Health  Lectureship,  Bethesda, 
Maryland,  February  I962. 

Master  Design  Award  I962  by  Product  Engineering  for  achievement  in 
product  development  upon  introduction  of  the  Sorvall-Ribi  Refriger- 
ated Cell  Fractionator  (Avrard  shared  with  Mr.  C.  J.  Filz,  Ivan 
Sorvall,  Inc.,  and  Dr.  R.  E.  Redmann,  University  of  Bridgeport,  Conn.) 

Invited  to  organize  and  convene  a  sjTiiposium  on  the  "Relationship  of 
Structure  of  Microorganisms  to  their  Immunological  Properties" 
sponsored  by  the  American  Society  for  Microbiology  in  Cleveland, 
Ohio,  May  I963. 

Dr.  K.  C.  Milner 

By  invitation,  addressed  the  Microbiology  Section  of  the  Swedish 
Medical  Society  on  "Current  Concepts  of  Bacterial  Endotoxin" 
.  (Stockholm,  March  28,  I962). 

Invited  to  participate  in  international  round  table  conference  on 
B.  pertussis  immunization  sponsored  by  the  World  Health  Organ- 
ization in  Prague,  June,  I962, 
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Dr.  K.  C.  Milner  (cont'd) 

Invited  to  participate  in  a  symposium  on  the  "Relationship  of 
Structure  of  Microorganisms  to  their  Immunological  Properties" 
sponsored  by  the  /Vmerican  Society  for  Microbiology  in  Cleveland, 
Ohio,  Hay  I963. 
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Rocky  Mountain  Laboratory 
Hamilton,  Montana 
PH3-NIH 
Individual  Project  Report 
Calendar  Year  1962 


Part  A. 


Project  Title:   The  role  of  morphological  elements  of  microorganisms  in 
immunity  and  related  phenomena 

Principal  Investigator:   E.  Ribi 

Other  Investigators:     R.  L.  Anacker,  K.  Fukushi  (Visiting  Research 

Scientist),  W.  T.  Raskins,  B.  H.  Hoyer, 
B.  Malmgren  (Visiting  Scientist),  and 
K.  C.  Milner 

Cooperating  Units:       NCI  (Dr.  M.  Landy);  Lederle  (Dr.  P.  Nielsen); 

Michigan  Department  of  Health  (Dr.  G.  Eldering); 
University  of  Michigan  (Dr.  P.  Gerhardt); 
University  of  West  Virginia  (Dr.  G.  Stewart); 
University  of  Texas  (Dr.  G.  Seaman); 
University  of  Washington  (Dr.  H.  Jenkin); 
University  of  Connecticut  (Dr.  P.  MacLeod); 
Parke,  Davis  and  Co.  (Dr.  H.  Devlin). 

Man  Years  (calendar  year  I962): 
Total:        h.O 
Professional:  1.0 
Other:        3.O 

Project  Description: 

Objectives; 

Through  collaborative  studies  with  investigators  from  other 
institutes  who  are  interested  in  applying  our  biophysical,  chemical 
and  iranunological  approaches  to  specific  problems,  the  finite  structure 
and  composition  of  microorganisms  are  being  investigated. 

Methods  employed: 

A  combination  of  biophysical,  chemical  and  immunological 
approaches  has  been  employed. 


Part  B  included:   Yes 
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Major  findings; 

1.  Dr.  K.  C.  Milner,  while  assigned  to  the  Department  of 
Bacteriology,  Karolinska  Institutet,  otockholra,  Sweden,  collaborated 
with  Dr.  Hans  Palmstierna  in  a  continuing  investigation  of  fractions 
from  Bordetella  pertussis  gro\m  in  tank  culture  (500  liter  batches) 
and  disrupted  in  a  modified  Hughes  press.   By  working  at  -k°   C  (through 
the  use  of  buffers  containing  ethylene  glycol)  they  were  able  to  pre- 
serve the  activity  of  the  heat-labile  mouse  lethal  toxin  (MLT)  for 
many  days  and  through  many  steps  of  purification,  including  counterflow 
electrophoresis,  column  chromatography  and  gel  filtration.  The  final 
product,  v?hich  v;as  free  from  other  knoim  factors,  was  a  high  molecular 
weight  protein  which  spontaneously  depolymerized  on  storage,  with  loss 
of  activity,  to  a  substance  of  apparent  molecular  weight  between  i+,000 
and  'K),000.  Lytic  activity  for  other  common  proteins  could  not  be 
demonstrated  in  the  purified  toxin. 

2.  Dr.  Berndt  Malmgren  (Visiting  Scientist)  of  the  Karolinska 
Institutet,  Stockholm,  with  the  cooperation  of  Dr.  Henry  Devlin,  Parke, 
Davis  and  Company,  and  Dr.  Maurice  Landy,  NCI,  investigated  the 
relationship  betv/een  the  heat-stable  toxin  and  the  protective  antigen 
of  B.  pertussis.  The  heat-labile  toxin  described  above  is  a  proto- 
plasmic substance,  whereas  the  heat-stable  toxin  and  the  protective 
antigen  are  located  in  the  cell  wall.   Purified  cell  walls  treated 
;dLth  phenol  yielded  an  extract  which,  in  regard  to  chemical  composition 
and  host-reactive  properties  (lethality  for  mice,  pyrogenicity  for 
rabbits,  stimulation  of  nonspecific  resistance  of  mice  against  challenge 
v;ith  _S.  typhosa,  Ty-2,  ability  to  produce  the  local  Schwartzman  reaction 
and  to  induce  tumor  damage  in  mice),  resembled  a  typical  endotoxin.   In 
the  ultracentrifuge  it  behaved  as  a  polydisperse,  threadlike  colloid 
having  sedimentation  constants  which  varied  between  50  and  155  S. 
Electron  microscopic  examination  revealed  fibrils  of  uniform  thickness 
(50  -  100  A.)  and  of  varying  length.   Treatment  of  the  endotoxin  with 
sodium  deox^'cholate  followed  by  dialysis  resulted  in  reduction  of  the 
sedimentation  constant  to  7  -  8  S  (molecular  weight  about  1,000,000). 

As  expected,  electron  micrographs  showed  the  presence  of  rodlike 
structural  units  (micelles)  of  the  fibrils.   In  agreement  with  results 
reported  in  Project  No.  I78,  these  unit  particles  retained  full  endo- 
toxic  potency. 

The  failure  of  endotoxin  isolated  from  B.  pertussis  to  protect 
mice  against  the  experimental  disease  suggests  that,  in  the  case  of 
B.   pertussis,  endotoxin  and  protective  antigen  are  not  identical  and 
that,  by  separating  one  from  the  other,  a  less  toxic  and  less  pyrogenic 
vaccine  can  be  made.   A  promising  step  toward  such  a  goal  was  made  by 
Dr.  Malmgren  v/ho  found  that  treatment  of  cell  walls  with  0.1  M  TRIS 
buffer  containing  0.01^  EDTA  released  soluble  material  whose  toxicity 
was  lower  and  protective  potency  greater  than  that  of  the  original 
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cell  wall  preparation.   This  material,  containing  protective  antigen, 
could  be  e::tracted  in  quantities  sufficient  for  extensive  experiment- 
ation. The  necessity  of  separating  this  antigen  from  endotoxin  is 
even  more  important,  since  preliminary  results  indicate  that  killed 
whole  cells  or  cell  vjall  preparations  v/hich  afforded  best  protection 
also  v,'ere  the  most  toxic  vaccines. 

3.   In  collaboration  with  Dr.  B.  H.  Hoyer  a  simple  and  effective 
method  was  developed  for  the  purification  of  microorganisms  and  morpho- 
logical elements  derived  from  them  by  centrifugation  at  moderate  forces 
in  aqueous  potassium  bromide  linear  gradients.   The  usual  layering  of 
the  substance  on  the  top  of  the  gradient  is  not  necessary;  it  is  merely 
evenly  dispersed  in  a  KBr  gradient  of  appropriate  molarity.  As  the 
material  scattered  throughout  the  tube  seeks  its  o\jn  relative  position, 
sharp  bands  form  in  the  region  of  the  KBr  gradient  v;here  the  density  of 
the  substance  approaches  the  density  of  the  KBr  solution.  .  With  this 
method,  viruses  of  the  psittacosis  group,  V7hich  had  been  propagated  in 
allantoic  fluid,  were  readily  purified  for  Dr.  Howard  -Jenkin,  Univers- 
ity of  'n'ashington,  vmile  he  v/as  a  guest  v/orker  in  this  laboratory.   The 
KBr  gradient  also  can  be  used  to  great  advantage  for  separating  ricketts- 
iae  from  yolk  sac  suspensions.  A  single  centrifugation  in  a  50-rol  tube 
gave  a  sharp  band  which  yielded  5O  ^S   (dry  weight)  of  highly  purified 
rickettsiae,  whereas  with  the  glycerine  or  sucrose  gradients  only 
about  2  mg  could  be  collected  since  larger  quantities  of  the  suspension 
would  overload  the  latter  gradients. 

^.   Dr.  Gerald  Seaman  of  the  University  of  Texas,  an  authority 
on  protozoa  metabolism,  visited  this  laboratory  to  obtain  assistance  in 
separating  structural  elements  of  the  ciliate,  Tetrahymena.  He  was 
particularly  interested  in  isolating  the  basal  nucleoprotein-containing 
granules  from  v.'hich  the  cilia  originate.   These  granules  are  situated 
beneath  deep-seated  follicles  in  the  fragile  membrane  enveloping  the 
protoplasm.   The  protozoan  walls  could  be  cracked  without  excessive 
fragmentation  at  carefully  controlled  low  pressures  in  the  refrigerated 
cell  fractionator.  After  separating  the  protoplasm,  the  walls  were 
processed  at  higher  pressure  which  solubilized  the  fragile  membranes, 
leaving  behind  the  basal  cilia  granules.   These  granules  are  about  the 
same  size  as  the  protoplasmic  granules  (2000  A.)  and  it  had  been 
impossible  to  separate  them  with  other  methods.   Electron  microscopy 
revealed  that  the  basal  cilia  granules  consist  of  fine  lamellar  layers 
having  crystalline  outlines.   Since  these  granules  are  much  larger 
than  the  minute  cytoplasmic  ribosomes  of  bacteria  and,  as  they  appear 
to  generate  the  cilia  of  the  protozoa,  they  may  prove  to  be  an  inter- 
esting model  for  structure- function  studies. 

5.   Studies  on  the  fine  structure  of  bacterial  spores  to  reveal 
the  nature  of  their  unusual  resistance  to  adverse  conditions  have  been 
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continued.   Dr.  Kasue  Fukushi,  Visiting  Research  Scientist  from  Japan, 
and  Dr.  Philipp  Gerhardt,  University  of  Michigan,  collaborated  in  an 
extensive  electron  microscopic  examination  of  ultrathin  sections  of 
spores  of  Bacillus  cereus,  strain  terminalis.   The  outermost  structure 
of  the  spore,  the  exosporium,  was  shovm  to  consist  of  a  discontinuous, 
multiple  layer  system  each  layer  of  v;hich  V7as  composed  of  hexagonal 
platelike  crystals  in  a  mosaic  arrangement.  The  layer  under  the  exo- 
sporium, the  outer  coat,  also  appeared  to  have  a  similar  type  of 
crystalline  layer  structure  but  v.dth  an  electron  dense  impregnating 
substance.  Adjacent  to  the  inner  surface  of  the  outer  coat  was  the 
cortex,  which  appeared  to  have  a  spongy  structure  v/hen  stained  with 
lanthanum  nitrate;  staining  v/ith  uranyl  acetate  showed  that  the  cortex 
is  separated  from  the  core  of  the  spore  by  another  membrane,  or  inner 
coat. 

6.  Dr.  Gv;en  Stevrart  (University  of  West  Virginia)  studied  the 
spores  of  Clostridium  botulinum  by  means  of  X-ray  diffraction  and 
electron  microscopy  of  thin  sections.   Physical  removal  of  the  exosporia 
resulted  in  "skinned  spores"  which  retained  their  outer  coats  and  were 
still  capable  of  germination.   High-level  gamma  radiation  of  aqueous 
suspensions  of  skinned  spores  solubilized  the  cementing  substance  in 
the  outer  coat  and  destroyed  the  ability  to  germinate.   Spores  treated 
in  this  manner  could  then  be  disrupted  in  the  pressure  cell,  leading 

to  separation  of  the  remaining  spore  coats  from  solubilized  material 
of  cortex  and  core. 

Spores  have  been  kno^m  to  retain  toxicity  but  the  skinned  spores 
were  nontoxic.   The  original  toxicity  is  perhaps  due  to  vegetative 
toxic  protoplasm  trapped  between  the  exosporia  and  the  outer  coats, 
thus  removal  of  the  exosporia  would  dissipate  the  toxic  material. 

7.  Dr.  Patricia  MacLeod  of  the  University  of  Connecticut  spent 
some  time  in  this  laboratory  to  prepare  highly  purified  cell  wall  and 
protoplasmic  fractions  from  Streptococcus  lactis,  a  microorganism  used 
in  the  preparation  of  certain  dairy  products.   The  investigation  of 
the  lipid  content  of  these  fractions  is  believed  to  be  of  importance 
in  connection  v.'ith  the  regulation  of  lipoprotein-lipid  levels  in  human 
blood.   Clear-cut  separation  and  purification  of  cell  walls  and  proto- 
plasm vjere  achieved  with  the  aid  of  the  cell  fractionator  and  gradient 
sedimentation  procedures. 

Significance  to  bio-medical  research  and  the  program  of  the  Institute; 

Assistance  was  rendered  to  many  colleagues  with  diverse  projects 
and  objectives.   Instruction  has  been  given  in  the  application  of  tools 
and  techniques  available  in  this  section  (many  of  vzhich  have  been  de- 
veloped here)  in  order  that  they  may  be  used  by  these  investigators  in 
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v;ork  on  their  specific  problems.   Consultation  has  been  offered  to  all 
who  ask  for  assistance  and  in  some  cases  studies  initiated  by  guest 
workers  have  been  continued  on  a  collaborative  basis  and  will  result 
in  joint  publications.   Of  course,  these  contacts  have  served  to  stim- 
ulate our  o\m  research  activities. 

Proposed  course  of  project; 

Assistance  \d.ll  be  offered  to  guest  workers  on  a  continuing 
basis.  The  fractionation  and  chemical  and  structural  analyses  of 
biologically  active  substances  of  B.  pertussis  will  be  continued  with 
Dr.  John  J.  Munoz  as  principal  investigator.  He  will  receive  the  full 
support  of  Drs.  Anacker,  Haskins,  Milner  and  Ribi. 
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Part  B.  Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project; 

Foster,  J.  W.  and  Ribi,  E.:   Immunological  role  of  Brucella  abortus 
cell  walls.  J.  Bact.  0^(2):    258-268.  August  I962. 

Perrine,  T.  D.,  Ribi,  E,,  Maki,  W.,  Miller,  B.,  and  Oertli,  E.: 
Production  model  press  for  the  preparation  of  bacterial  cell  walls. 
Applied  Microbiol.  10(2):  93-98.  March  I962. 

In  press; 

Fukushi,  F.,  Bro\m,  W.  R.,  and  Goode,  G.:   Glass  knives  for  thin- 
section  microtomy.  Am.  J.  Vet.  Res. 
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Rocky  Mountain  Laboratory 
Hamilton,   Mantana 
PHS-NIH 
Individual  Project  Report 
Calendar  Year   I962 


Part  A. 


Project  Title:  The  encephalitides 

Principal  Investigator:   C.  M.  Eklund 

Other  Investigators:     W.  Burgdorfer,  R.  K.  Gerloff,  R.  C.  Kennedy, 

V.  F.  Nev7house,  W.  A.  Rush,  and  L.  A.  Thomas 

Cooperating  Units:       Oregon  State  Department  of  Health;  Laboratory 

of  Hygiene,  Ottav;a,  Ontario,  Canada  (j.  A.  McKiel) 
Canada  Department  of  Agriculture  (j.  D.  Gregson) 

Man  Years  (calendar  year  I962): 
Total:        10.0 
Professional:   2.0 
Other:         8.0 

Project  Description: 

Objectives: 

Investigations  are  oriented  chiefly  toward  a  clarification  of  the 
ecology  of  certain  arbo  viruses  and  an  evaluation  of  several  recently 
discovered  agents  (Povjassan  and  California  encephalitis  viruses)  as  a 
cause  of  human  disease. 

Methods  employed: 

Arthropods  and  blood  or  tissues  of  animals  taken  during  field 
investigations  were  examined  for  virus  by  conventional  procedures  in 
which  laboratory  animals  are  used.   A  search  for  potential  natural  hosts 
of  each  agent  V7as  made  through  serologic  surveys  involving  man  and  many 
species  of  birds  and  mammals. 

Major  findings: 

1.   California  encephalitis  virus. 

(a)  We  have  sho\-m  California  encephalitis  virus  to  exist  from 
southern  British  Columbia  and  western  Montana  to  northern  Michigan  and 
southern  Ontario. 
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(b)  Neutralization  tests  on  serums  of  snowshoe  hares,  golden- 
mantled  ground  squirrels,  raccoons,  porcupines,  marmots,  v/oodrats, 
chipmunks,  pine  squirrels,  Columbian  ground  squirrels,  and  deermice 
revealed  that  the  first  five  hosts  may  be  involved  in  the  natural  cycle 
of  infection.  The  incidence  of  antibodies  among  snowshoe  hares  in  some 
areas  varied  from  55  to  93^  but  in  v;estern  Montana  only  5/»  were  sero- 
positive.  Three  strains  of  virus  were  isolated  from  3100  Dermacentor 
andersoni  tested  in  228  pools.  Mosquitoes  (l7,500)  collected  during  the 
summer  remain  to  be  tested. 

2.  Powassan  virus. 

(a)  The  initial  strain  of  virus  (79l)  isolated  from 

D.  andersoni  -was  shown  to  be  neutralized  by  some  human  serums  containing 
antibodies  to  St.  Louis  encephalitis  (SLE)  virus.   A  strain  of  virus 
isolated  in  I962  from  blood  of  2  Peromyscus  taken  in  South  Dakota  was 
not  neutralized  by  SLE  antiserum  to  the  same  extent  as  the  791  strain. 

(b)  Three  strains  of  virus  have  been  isolated  from  D. 
andersoni.  including  one  in  I962,  but  it  is  doubtful  that  this  tick  Is 
important  in  maintaining  the  virus  in  nature. 

(c)  Among  serums  of  small  mammals  collected  in  South  Dakota, 
16  of  77  from  Peromycus ,  10  of  100  from  Micro tus,  1  of  9  from  jumping 
mice,  2  of  36  from  v/oodrats,  and  5  of  56  from  chipmunks  contained 
neutralizing  antibodies  against  Powassan  virus.   The  incidence  of  anti- 
bodies among  serums  of  Peromyscus  and  Micro tus  taken  during  late  summer 
was  significantly  higher  than  that  found  during  early  summer. 

3 •  Western  equine  encephalitis  (weE)  virus; 

(a)  Field  studies.   None  of  2,06   blood  specimens  collected 
from  mammals  near  Vale,  Oregon,  contained  virus  but  specific  antibodies 
were  found  in  serums  of  local  swine,  chickens,  jackrabbits,  and  magpies. 
\7hereas  a  high  incidence  of  infection  in  Culex  tarsalis  was  found  during 
summers  of  I96O  and  I96I,  only  one  questionable  isolate  was  obtained 
from  2,375  mosquitoes  taken  in  the  summer  of  I962.   For  the  third  con- 
secutive year,  virus  could  not  be  recovered  from  C.  tarsalis  collected 
in  North  Dakota;  this  year  3>175  mosquitoes  were  tested. 

(b)  Laboratory  studies.   In  studies  on  the  effect  of  tempera- 
ture on  the  development  and  distribution  of  WEE  virus  in  G.  tarsalis.  it 
was  determined  that  at  room  temperature,  virus  appeared  in  the  salivary 
glands  v;ithin  h   days  whereas  at  outside  temperatures  (April)  virus  had 
not  appeared  in  21  days,  the  longest  period  tested.   These  data  indicate 
that  a  C.    tarsalis -vertebrate  cycle  is  unlikely  during  the  spring  months. 
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Following  the  observation  that  our  particular  subline  of  KB 
cells  is  highly  susceptible  to  UEE  virus,  a  convenient  neutralization 
test  was  developed.   In  studies  with  swine,  human,  and  horse  sera, 
results  comparable  to  those  from  the  conventional  mouse  neutralization 
test  were  obtained  but  at  a  fraction  of  the  cost  per  test.   Results  of 
tissue  culture  neutralization  tests  did  not  always  agree  with  those  of 
complement  fixation  tests,  either  because  CF  antibody  appears  later  or 
because  the  neutralization  test  is  much  more  sensitive.  Material  for 
attempted  direct  isolation  of  virus  from  natural  sources  has  not  been 
available.   However,  strains  isolated  from  mosquitoes  and  passed  only 
once  through  mouse  brain  have  been  rapidly  cytopathic  for  KB  cells. 

h.      St.  Louis  encephalitis  (SLE)  virus.  Five  isolates  of  SLE 
virus  were  recovered  from  2,375  mosquitoes  collected  near  Vale,  Oregon. 
From  antibody  surveys,  it  appears  that  man,  swine,  hares,  and  packrats 
are  infected  more  often  than  domestic  fowl. 

5.   Serologic  identification  of  viruses.  The  number  of  arbo 
viruses  now  included  in  the  stocks  of  immune  serums  and  CF  and  HI 
antigens  has  been  increased.  With  these  reagents,  identifications  were 
made  of  agents  which  workers  at  this  laboratory  and  other  institutions 
have  isolated  from  arthropods  and  their  hosts. 

Significance  to  bio-medical  research  and  the  prog;ram  of  the  Institute : 

California  encephalitis  virus  is  more  widely  distributed  than 
the  original  studies  vjould  suggest.  Observations,  to  date,  indicate 
that  a  large  variety  of  small  mammals  is  involved  and  that  mosquitoes 
are  the  likely  vectors.  The  studies  on  Powassan  virus  also  show  that 
many  species  of  wild  mammals  are  involved  in  the  cycle  of  infection  but 
vector-host-agent  relationships  have  not  been  clarified. 

Continued  observations  on  the  ecology  of  WEE  virus  indicate  that 
the  spring  and  summer  maintenance  of  virus  in  nature  cannot  be  explained 
solely  on  a  C.  tar sal  is -vertebrate  cycle  and  that  neither  birds  nor 
C.  tarsalis  is  responsible  for  preserving  the  virus  during  the  winter 
months.   Studies  at  Vale,  Oregon,  indicate  that  the  ecology  of  SLE 
differs  from  WEE  because  the  relative  activities  of  the  virus  never 
coincide. 

Proposed  course  of  project; 

Field  investigations  on  the  ecology  of  arbo  virus  will  be 
continued  in  the  Povjass an- endemic  area  in  South  Dakota  and  in  a  study 
area  near  Vale,  Oregon.  More  emphasis  will  be  placed  on  the  role  of 
small  mammals  and  their  ectoparasites  in  the  maintenance  of  WEE  virus, 
especially  in  the  study  area  near  Vale,  Oregon.   Investigations  on 
California  encephalitis  virus  will  be  expanded  in  the  Ottav/a,  Ontario, 
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area  v/here  an  unusually  high  incidence  of  infection  has  been  found  in 
marmots  and  snowshoe  hares.   Specially  designed  hibernation  shelters 
have  been  constructed  to  enable  more  critical  evaluation  of  the  role  of 
various  species  of  mosquitoes  in  the  overwinter  maintenance  of  these 
arbo  viruses. 
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Part  B.  Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project; 

Thomas,  L.  A.  and  Eklund,  C.  M.:   Overv/intering  of  western  equine 
encephalomyelitis  virus  in  garter  snakes  experimentally  infected  by 
Cule::  tarsalis.  Proc.  Soc.  Exp.  Biol.  Med.  122(2):  ')-2l-^2il-.  Feb.  I962. 

Rush,  H.  A.:   Observations  on  an  over;d.ntering  population  of  Culex 
tarsalis  v/ith  notes  on  other  species.  Mosquito  News  22(2):  I76-I8I, 
June  1962. 

'  Honors  and  Av7ards  relating  to  this  project: 

Dr.  C.  M.  Eklund 

Presented  talks,  by  invitation,  on  "Diseases  Caused  by  Entero- 
viruses" and  took  part  in  general  discussions  at  meetings  of 
Epidemiological  Institutes  held  at  Boise,  Idaho  (July  I962). 

Presented  talks,  by  invitation,  on  "Diseases  Caused  by  Entero- 
viruses" and  took  part  in  general  discussions  at  meetings  of 
Epidemiological  Institutes  held  at  Coeur  d'Alene,  Idaho  (July 
1^2). 

Invited  to  participate  on  panel  with  regard  to  "\Jhat's  New  in 
Arthropod-Borne  Encephalitis  Investigations"  at  the  International 
Congress  of  Diseases  in  Nature  Communicable  to  Man  (August  I962). 

Attended  the  meetings  of  the  Panel  on  Arthropod-Borne  Virus 
Reagents  at  Atlanta,  Georgia  (October  I962), 


By  invitation,  attended  meetings  called  by  the  Montana  state 
health  officer  in  connection  vrith  the  state  medical  meetings 
to  discuss  use  of  oral  poliovirus  vaccine,  particularly  with 
respect  to  the  use  of  type  3  vaccine,  Missoula,  Montana' 
(September,  I962). 
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Rocky  Mountain  Laboratory 
Hamilton,   Montana 
PHS-NIH 
Individual  Project  Report 
Calendar  Year  I962 


Part  A. 

Project  Title:  Colorado  tick  fever 

Principal  Investigator:  C.  M.  Eklund 

Other  Investigators:     W.  Burgdorfer,  C.  H.  Clifford,  R.  C.  Kennedy, 

V.  F.  Newhouse,  W.  A.  Rush,  and  L.  A.  Thomas 

Cooperating  Units:       Laboratory  of  Hygiene,  Ottavra,  Ontario,  Canada 

(Dr.  J.  A.  McKiel) 

Man  Years  (calendar  year  I962) 
Total:        6.0 
Professional:   1.0 
Other:        5.0 

Project  Description: 

Objectives: 

Of  primary  interest  is  the  augmentation  of  information  on  the 
clinical  tj'pes,  geographic  distribution  and  seasonal  occurrence  of  the 
human  disease,  and  on  the  elucidation  of  the  ecologic  factors  which 
govern  the  peculiar  distribution  of  the  virus  in  nature. 

Methods  employed: 

Surveillance  of  Colorado  tick  fever  (CTF)  in  man  is  maintained 
through  the  provision  of  diagnostic  services  to  practicing  physicians. 
Ecologic  factors  are  studied  during  field  investigations  and  in  epi- 
zootiologic  models  in  the  laboratory.   The  usual  virologic  techniques 
used  for  isolation  and  identification  of  the  agent  and  for  serologic 
surveys  are  employed. 

Major  findings: 

1.   Disease  in  man.   During  spring  and  summer  of  19^2,  virus  was 
isolated  from  blood  of  kO   patients.   Although  CTF  was  predominantly  a 
benign  febrile  disease,  signs  of  encephalitis,  e . ,q . ,  nystagmus,  dis- 
orientation, nuchal  spasm  and  drov;siness,  occurred  in  2  children.   The 
seasonal  occurrence  and  geographic  distribution  are  sho\.m  in  the 
following  table. 

Part  B  included:  Yes 
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Colorado  ■ 

1 

1 

Idaho 

3 

1 

1 

Montana 

3 

2 

1 

Nevada 

1 

1 

1 

Oregon , 

1 

i^ 

3 

1 

So.  Dakota 

1 

2 

Wyoming 

5 

k 

2 

April     May     June     July     August     Totals      ^^ 

1  3 
5 
6 

3 

9 

3 

II 

Totals    2      18      12       7       1        ho 

2.  Geographic  distribution  of  CTF.  To  date,  the  disease  in  man 
has  been  limited  to  the  range  of  the  Rocky  Mountain  wood  tick,  Dermacentor 
andersoni.   Incidental  to  a  study  on  California  encephalitis  virus  in 
eastern  Canada,  serologic  evidence  of  infection  was  found  beyond  the 
range  of  this  tick.  Among  serums  taken  near  Ottawa,  Canada,  one  of  ik 
from  man  and  5  of  k$   from  snowshoe  hares  had  high  neutralization  titers; 
serums  from  2  cottontails,  11  marmots,  one  porcupine,  and  one  raccoon 
were  negative. 

3.  Katural  infection  in  ticks.   Including  U9O  D.  variabilis 
collected  in  North  Dakota  in  I962,  iky^kS   have  been  tested  and  determined 
to  be  free  of  CTF  virus.  None  of  38  pools  of  ticks  (li)-2  Haemaphysalis 
leporispalustris  (Hip)  and  32  Ixodes  cookei) taken  near  Ottav/a,  Canada, 
V7here  serologic  evidence  of  infection  had  been  obtained,  carried  CTF 
virus. 

h.      Biology  of  CTF  in  natural  and  potential  vectors. 

(a)  In  studies  on  the  content  of  CTF  virus  in  various  stages 
of  ticks,  it  was  found  that  the  titer  of  tick  tissues  varied  from  10^  to 
10".  The  follov/ing  are  titers  according  to  stage  of  tick  development: 
larvae,  102;  unfed  nymphs  after  molting,  103  to  10^;  unfed  nymphs,  21  to 
60  days  after  molting,  105  to  10°;  unfed  nymphs,  9O  days  after  molting, 
102  to  10^;  unfed  adults,  10^  to  103. 

(b)  In  view  of  previous  isolation  of  CTF  from  Hip  ticks  and 
some  of  their  hosts,  it  appeared  desirable  to  study  potential  vector- 
host-agent  relationships.   Cottontail  rabbits  inoculated  with  massive 
doses  intraperitoneally  or  subcutaneously,  or  those  that  served  as  hosts 

to  50  infected  n^inphs,  failed  to  develop  a  significant  viremia.   Similarly, 
2-week-old  or  adult  chickens  vrere  refractory.   Snowshoe  hares  inoculated 
with  large  doses  of  virus  developed  a  transient  viremia  of  low  titer  but 
those  that  served  as  hosts  for  50  infected  nymphs  developed  a  marked 
viremia  for  h   days. 
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5.  Vaccine.   Evaluation  has  been  completed  of  a  formalinized 
vaccine  prepared  from  brains  of  infected  suckling  mice.   The  vaccine  was 
treated  with  freshly  prepared  Cao  (P0i|)2  which  removed  most  of  the 
allergic  encephalomyelitis-inducing  substances.  IThen  tested  in  human 
volunteers,  90/^  developed  antibodies  after  2  doses  of  vaccine  and  none 
had  any  ill  effects  or  became  sensitive  to  brain-tissue  antigen. 

Significance  to  bio-medical  research  and  the  program  of  the  Institute; 

With  the  availability  of  a  practical  vaccine,  it  is  now  possible 
for  public  health  agencies  in  the  Northwest  to  begin  control  of  the 
disease  among  high-exposure  groups,  such  as  sheep  herders  and  forest 
rangers  in  areas  of  high  endemicity.  According  to  the  niunber  of  isola- 
tions made  from  patients  in  the  region,  the  incidence  of  the  disease 
appears  to  be  undiminished. 

Of  primary  interest  is  the  finding  of  positive  neutralization 
tests  on  serums  collected  in  eastern  Canada  beyond  the  kno^m  endemic 
area.   It  is  now  important  to  isolate  the  responsible  agent  so  that  its 
true  identity  can  be  clarified. 

Proposed  course  of  project; 

Field  investigations  will  be  continued  in  eastern  Canada  in  order 
to  clarify  the  epizootiologic  puzzle  in  that  area.   Studies  are  planned 
on  the  biology  of  the  virus  in  D.  andersoni  ticks,  especially  when  this 
species  is  associated  with  Hip  ticks  on  hares.  Virus  growth,  persistence, 
and  transstadial  and  transovarial  passage  experiments  with  infected  Hip 
ticks  are  considered.   Investigations  of  the  virus  growth  in  different 
tissues  of  D.  andersoni  and  of  factors  affecting  growth  V7ill  be  continued. 

Data  on  cases  with  signs  of  encephalitis  will  continue  to  be  of 
special  interest. 
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PHS-NIH 
Individual  Project  Report 
Calendar  Year  I962 


Part  B.   Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project; 

Eklund,  C.  M.:  Mosquito-  and  tick- transmitted  virus  diseases  and 
Q  fever,  a  rickettsial  disease.  Am.  J.  Med.  Tech.  28(l):  1^-22. 
Jan. -Feb.  I962. 

Eklund,  C.  M.,  Kohls,  G.  M.,  Jellison,  W.  L.,  Burgdorfer,  W., 
Kennedy,  R.  C,  and  Thomas,  L.  A.:   The  clinical  and  ecological  aspects 
of  Colorado  tick  fever.  Proc.  6th  International  Congress  on  Tropical 
Medicine  and  Malaria  (Lisbon,  Sept.  1958)  ^:  197-203.   1959- 
(Not  received  until  I962) 

Eklund,  C.  M.  and  Kennedy,  R.  C:   Preliminary  studies  of  pathogenesis 
of  Colorado  tick  fever  virus  infection  in  mice.  Proc.  Symposium  on 
Biology  of  Viruses  of  the  Tick-Borne  Encephalitis  Complex,  Smolenice, 
Czechoslovakia,  Oct.  11-1^,  I96O.  pp.  286-293.   (Not  received  until 
1962) 

Eklund,  C.  M.,  Kohls,  G.  M.,  and  Kennedy,  R.  C:   Lack  of  evidence  of 
transovarial  transmission  of  Colorado  tick  fever  virus  in  Dermacentor 
andersoni.  Proc.  Symposium  on  Biology  of  Viruses  of  the  Tick-Borne 
Encephalitis  Complex,  Smolenice,  Czechoslovakia,  Oct.  11-1^,  I96O. 
pp.  UOI-U06.   (Not  received  until  I962) 

Eklund,  C.  M.:  Natural  history  of  Colorado  tick  fever  virus.  The 
Journal-Lancet  82(^4-):  172-17^.  April  I962. 

In  press; 

Eklund,  C.  M.:   Ecology  of  Colorado  tick  fever  virus  and  its  relation 
to  geographical  distribution.  Proc.  of  the  International  Conference 
on  Diseases  of  Wildlife,  June  2^-27,  1962. 

Eklund,  C.  M.:  Colorado  tick  fever.  In  Diseases  Transmitted  from 
Animals  to  Man.  Thomas  G.  Hull,  ed,,  Springfield,  111.,  Charles  C 
Thomas . 
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Honors   and  Awards   relating   to   this  project; 

Dr.   C.  M.   Eklund 

Wrote  chapter,  by  invitation,  on  Colorado  Tick  Fever  for  public- 
ation in  Hull's  book  "Diseases  of  Animals  Transmitted  to  Man" 
(July  1962). 

Presented  paper,  by  invitation,  on  "Ecology  of  Colorado  Tick  Fever 
and  its  Relation  to  Geographical  Distribution"  at  the  1st  Inter- 
national Congress  on  Diseases  of  Wildlife,  New  York  (June  I962). 

Wrote  paper,  by  invitation,  on  "Colorado  Tick  Fever:  A  study  of 
the  natural  history  of  the  virus"  for  the  Geo.  E.  Fahr's  80th 
Birthday  Celebration  held  at  Minneapolis,  Minnesota  (January  I962). 

By  invitation,  went  to  Oregon  State  Department  of  Health  to 
discuss  setting  up  a  surveillance  program  on  Colorado  Tick  Fever 
and  Encephalitis  (September,  I962), 

By  invitation,  went  to  Oregon  State  Department  of  Health  and 
visited  physicians  in  eastern  Oregon  in  an  attempt  to  organize 
a  surveillance  study  on  Colorado  Tick  Fever  and  Encephalitis 
(October,  I962). 
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Rocky  Mountain  Laboratory 
Hamilton,  Montana 
PHS-NIH 
Individual  Project  Report 
Calendar  Year  I962 


Part  A. 

Project  Title:     The  epidemiology  of  human  infections  of  special  interest 

Principal  Investigator:     R.  N.   Philip 

Other  Investigators:  E.   Casper,    C,  M.   Eklund,    D,   B.   Lackman,    and 

C.   R.  CHven 

Cooperating  Units:       Arctic  Health  Research  Center,  Anchorage, 

Alaska;  Tuberculosis  Program,  USPHS 
(Dr.  George  W.  Corns tock) 

Man  Years  (calendar  year  I962): 
Total:        3.0 
Professional   1,0 
Other         2.0 

Project  Description: 

Objectives: 

Studies  in  this  project  are  directed  toward  acquiring  basic 
information  about  the  epidemiology  and  prophylaxis  of  human  infection 
caused  by  disease  agents  of  special  interest  to  RML. 

Methods  employed: 

Field  investigations  coordinated  v;ith  diagnostic  services  by 
the  serologic  unit  are  emphasized.  The  methods  used  are  standard 
epidemiologic,  statistical  and  serologic  procedures. 

Major  findings: 

1.   The  study  of  phlyctenulosis  among  Eskimos  in  Alaska  has 
been  completed  and  the  data  on  isoniazid  prophylaxis  compiled.  The 
findings  are  consistent  with  the  hypothesis  that  this  disease,  and 
its  resultant  widespread  disability-corneal  scarring--is  primarily 
a  manifestation  of  hypersensitivity  to  infection  by  Mycobacterium 
tuberculosis;   that  corneal  scarring  is  a  disability  v/hich  is  reversible 
to  a  greater  degree  than  previously  suspected;  that  isoniazid  will 

Part  B  included:  Yes 
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protect  recipients  against  corneal  scarring  during  medication  but  not 
after  medication  has  been  discontinued. 

2.  For  many  years  information  on  occurrence  of  Rocky  Mountain 
spotted  fever  (RMSF)  was  accumulated  by  Dr.  R.  R.  Parker.  This  V7ork, 
discontinued  in  1950,  has  been  resumed  and  information  on  occurrence  of 
cases  in  the  U.S.A.  since  1950  was  obtained  to  determine  recent  trends 
and  changes  of  the  epidemiology  of  this  disease.  During  the  decade 
beginning  in  19^9  ^  65^  reduction  in  the  number  of  cases  reported 
annually  was  noted.  Beginning  in  l'^h8   a  63^  drop  in  case  fatality  ratios 
was  also  evident.  This  drop  occurred  almost  entirely  within  the  first 
year  {iS'jo   to  7^)  and  has  remained  relatively  constant  since.  The  sudden 
drop  in  case  fatality  very  likely  can  be  attributed  to  the  addition  of 
broad-spectrum  antibiotics  to  the  therapeutic  regimen.   It  is  unlikely 
that  the  precipitous  drop  in  morbidity  rates  was  due  to  natural  causes. 
It  is  tempting  to  hypothesize  that  fev;er  cases  are  being  recognized 
because  of  early  treatment  with  antibiotics,  that  cases  are  less  fre- 
quently reported  because  of  the  decreasing  "importance  of  RMSF  as  a 
health  problem,  or  both. 

Many  former  RMSF  patients  in  Ravalli  and  Missoula  Counties  are 
being  contacted,  their  interim  health  statuses  determined,  serum  samples 
obtained  and  skin  tests  performed.   Several  patients  thus  far  contacted 
were  ill  as  early  as  I906.   Several  cases  which  occurred  kO   years  ago 
still  have  CF  antibodies  to  RMSF  and  most  react  to  the  skin-test  antigen. 

Personnel  of  Rl-DL  have  also  been  skin-tested  and  the  results, 
when  correlated  with  previous  illness  and  CF  antibody  titrations,  show 
a  definite  relationship  beti^een  skin  reactivity  and  presence  of  antibody. 

All  cases  currently  occurring  in  Montana  are  being  followed 
epidemiologically.   In  19^2,  8  cases  occurred,  3  in  Ravalli  and  Missoula 
Counties  and  the  remainder  in  eastern  Montana. 

Significance  to  bio-medical  research  and  the  program  of  the  Institute; 

Phlyctenulosis  is  still  an  important  problem  in  certain junder- 
developed  areas.   In  southwestern  Alaska  hofo   of  the  Eskimos  have  corneal 
scars  of  varying  severity.  Two-thirds  of  the  children  have  scarred 
eyes  with  considerable  visual  disturbances.   The  evidence  suggesting 
that  the  major  etiologic  factor  is  tuberculosis  and  that  much  of  the 
scarring  may  ameliorate  or  disappear  in  time,  provided  the  etiologic 
stimulus  is  removed,  has  considerable  prognostic  significance.  Tuber- 
culosis is  rapidly  being  checked  in  Alaska.  As  this  disease  is  brought 
under  control  one  might  predict  that  phlyctenulosis  likewise  will  be 
decreasingly  important  as  a  health  problem. 
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It  was  hoped  that  isoniazid  might  be  effective  as  a  prophylactic 
agent  not  only  during  the  medication  period  but  also  for  some  time  after 
discontinuation  of  prophylaxis.   This  v;as  not  so  and  indicates  that  this 
drug  probably  has  little  practicable  usefulness  in  the  prophylaxis  of 
phlyctenulosis  except  possibly  in  certain  intractable  cases  where  re- 
peated attacks  are  to  be  expected. 

RMSF  is  no  longer  a  major  health  problem  in  most  areas  of  the 
U.S.A.   It  is  believed  that  the  decline  in  morbidity  and  case  fatality 
in  recent  years  is  due  to  the  availability  of  the  broad-spectrum  anti- 
biotics. However,  it  would  be  useful  to  have  confirmatory  evidence  that 
this  is  indeed  the  case.  The  fact  that  even  with  the  availability  of 
specific  medication  the  case  fatality  ratios  from  this  disease  are 
approximately  5^3  indicates  t^at  in  certain  areas  where  cases  recur  year 
after  year,  this  disease  is  still  a  problem  of  some  importance,  and 
there  is  still  nev;  information  which  can  be  obtained  regarding  the 
epidemiology. 

Proposed  course  of  project; 

Surveillance  of  cases  of  RMSF  occurring  in  Montana  will  continue. 
Of  particular  interest  is  southeastern  Montana  where  high  attack  rates 
but  low  case  fatality  ratios  have  been  noted  for  many  years.   In  this 
area  of  Montana  where  unvaccinated  populations  have  been  extensively 
exposed  in  nature,  a  cooperative  study  with  Dr.  E.  J.  Bell  is  planned 
for  the  purpose  of  isolating  R.  rickettsi  from  patients  and  evaluating 
the  use  of  a  purified  skin-test  antigen  as  a  survey  tool. 
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Individual  Project  Report 

Calendar  Year  I962 


Part  B,  Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project; 

Philip,  R.  N.  and  Lackman,  D.  B.:  Observations  on  the  present 
distribution  of  influenze  A/ swine  antibodies  among  Alaskan  natives 
relative  to  the  occurrence  of  influenza  in  1918-1919-  Am.  J.  Hyg. 
11(3):  322-33^-  May  I962. 

Philip,  R.  N.,  Huntley,  B.,  Laclcman,  D.  B.,  and  Comstock,  G.  W.: 
Serologic  and  skin  test  evidence  of  tularemia  infection  among 
Alaskan  Eskimos,  Indians  and  Aleuts.  J.  Inf.  Dis.   110(;^);  220- 
230.  May- June  I962. 
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Rocky  Mountain  Laboratory 
Hamilton,   Montana 
PHS-NIH 
Individual  Project  Report 
Calendar  Year   I962 


Part  A. 

Project  Title:  Relation  of  viruses  to  the  evolution  of  chronic  disease 

Principal  Investigators:  W.  J.  Hadlow  and  C.  M.  Eklund 

Other  Investigators:      R.  C.  Kennedy 

Cooperating  Units:        None 

Man  Years  (calendar  year  I962): 
Total:        7.0 
Professional   2.0 
Other:        5.0 

Project  Description: 

Objectives; 

To  elucidate  the  phenomenon  of  chronic  (or  slow)  viral  infection 
as  exemplified  by  several  naturally-occurring  diseases  of  animals. 

Methods  employed: 

Three  protracted  diseases  —  scrapie  of  sheep  and  goats, 
Aleutian  disease  of  mink,  and  chronic  pneumonitis  of  sheep  —  have 
been  selected  for  study.   All  are  present  on  the  North  American 
continent.   For  each,  information  is  needed  on  the  following: 

(a)  Chronological  course  of  virus  growth. 

(b)  Clinical,  pathophysiologic,  morphologic,  and  immunologic 
responses  of  the  host. 

(c)  Physical,  chemical,  and  biological  properties  of  the  virus. 

The  customary  methods  of  virology,  serology,  and  pathology  have 
been,  or  will  be,  used  to  obtain  much  of  this  information.   Other  more 
elegant  laboratory  techniques,  such  as  electron  and  fluorescence 
microscopy,  also  will  be  used  when  possible. 
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Major  findings; 

During  the  past  year,  the  investigation  was  confined  to 
exploratory  work  on  scrapie  in  mice.  This  preliminary  study  has  shown: 

1.  Routes  of  infection.  Mice  were  fatally  infected  by  the  intra- 
cerebral, subcutaneous,  and  intraperitoneal  routes.  Mice  inoculated 
intranasally  are  now  beginning  to  show  signs  of  scrapie.  Sick  mice  were 
observed  in  litters  born  to  infected  females.  ^■Jhether  this  occurrence 
represents  congenital  infection  or  contact  infection  is  not  known. 

2.  Incubation  period.   In  21-day-old  mice  inoculated  intra- 
cerebrally,  the  incubation  period  has  varied  with  the  amount  of  virus 
inoculated.  Mice  inoculated  with  a  10"^  dilution  of  scrapie-mouse  brain 
suspension  began  showing  signs  of  scrapie  111  to  135  days  after  inocu- 
lation.  Usually,  all  similarly  inoculated  mice  have  become  obviously 
sick  within  one  week.  The  time  from  onset  of  clinical  signs  in  the 
first  mouse  to  death  of  all  mice  in  the  group  usually  has  been  kO   to  50 
days.   Virus  was  found  through  the  10"^  dilution  of  brain,  the  highest 
dilution  tested.  The  increase  in  the  incubation  period  in  mice  inoculated 
with  dilutions  greater  than  IQ"^  has  varied  from  21  to  kh   days. 

3.  Properties  of  the  virus.   Filtrates  of  scrapie-mouse  brain 
suspension  passed  through  a  100  m|i  gradacol  membrane  were  infectious, 
whereas  filtrates  passed  through  a  membrane  of  35  to  100  mp.  average  pore 
diameter  were   not.   Some  susceptibility  to  ether  was  demonstrated  by  a 
decrease  in  titer  of  virus  and  by  a  lengthening  of  the  incubation  period. 
In  filtered  suspensions  of  brain,  the  virus  withstood  80°C  for  30  minutes 
but  not  the  temperature  of  boiling  water. 

Neither  inclusion  bodies  nor  microorganisms  were  seen  in  stained 
impressions  of  infected  brain.  Also,  bacteria,  including  PPLO,  x^ere 
not  cultured  from  infected  brain. 

k.      Distribution  of  virus.   Virus  is  present  throughout  the 
central  nervous  system  of  clinically-affected  mice.  The  titer  is 
greater  than  10"°,  the  highest  dilution  tested.   In  such  mice,  virus 
has  been  found  also  in  the  spleen  in  a  10"°  dilution,  in  the  thymus  in 
a  10"5  dilution,  and  in  the  liver  in  the  10"^  dilution.  Virus  has  not 
been  found  in  the  kidneys  in  a  lO"-'-  dilution. 

5.   Neuropathologic  changes.   In  general,  the  neuropathologic 
alterations  in  sick  mice  resemble  the  nonspecific  degenerative  changes 
characteristic  of  scrapie  in  sheep  and  goats. 

Thus,  the  main  observations  to  date  indicate  that  the  RML  Swiss 
albino  mice  are  susceptible  to  infection  by  various  routes,   that  the 
transmissible  agent  has  the  properties  of  a  virus,  and  that  the  essential 
lesions  in  mice  resemble  those  in  the  natural  host. 
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Significance  to  bio-medical  research  and  the  program  of  the  Institute; 

Much  is  kno'.m  about  acute  viral  infections,  but  the  relation  of 
viruses  to  the  evolution  of  chronic  progressive  disease  is  largely 
unexplored.   Presumably,  biologic  phenomena  different  from  those 
operating  in  acute  viral  infections  are  implicated.   Investigation  of 
the  potentialities  of  viruses  as  etiologic  agents  of  chronic  disease, 
therefore,  not  only  may  provide  for  a  broadened  view  of  viruses  as 
mammalian  pathogens,  but  also  may  reveal  hitherto  unknox^m  important 
pathogenetic  mechanisms. 

The  possible  role  of  viruses  in  causing  slovjly  developing 
protracted  disease  in  man  is  almost  impossible  to  study  at  present. 
Thus,  the  investigation  of  kno^m  chronic  viral  diseases  of  animals  as 
laboratory  models  or  prototypes  is  a  logical  first  step  in  efforts  to 
elucidate  the  general  biologic  phenomena  involved.   For  example,  that 
scrapie  virus  can  cause  in  animals  a  chronic  neurologic  disease  pro- 
gressing relentlessly  to  death  after  a  prolonged  incubation  period  is 
considered  of  fundamental  importance  to  the  understanding  of  disease 
in  man. 

Proposed  course  of  project: 

The  future  course  of  this  project  depends  on  the  physical 
facilities  and  personnel  made  available.   Under  prevailing  conditions, 
its  development  will  be  discouragingly  slow.   Dr.  D.  B.  Lackman  has 
agreed  to  join  the  project;  active  participation  of  others  at  RtlL  will 
be  sought  for  special  studies. 

Efforts  to  obtain  quantitative  data  on  the  properties  of  the 
scrapie  virus,  such  as  stability,  size  and  composition,  and  on  its 
chronological  distribution  in  mice  will  be  continued,  though  only  by 
severely  encroaching  on  the  facilities  and  personnel  of  the  arbor  virus 
unit.   Eight  goats  have  been  inoculated  with  the  mouse-adapted  virus, 
but  significant  work  on  scrapie  in  sheep  and  goats  must  be  postponed 
until  suitable  (USDA-approved)  isolation  quarters  are  provided  for 
maintaining  at  least  ^5  animals  for  periods  of  up  to  3  years. 

Only  mink  are  kno^jn  to  be  susceptible  to  the  virus  causing 
Aleutian  disease.   Kence,  the  initial  study  will  be  largely  devoted  to 
gaining  a  more  thorough  understanding  of  the  clinicopathologic  features 
of  the  disease  in  mink.   Preliminary  data  on  the  virus  will  be  obtained 
by  the  use  of  weaned  mink  as  the  e^iperimental  animal.   As  time  and  space 
permit,  repeated  attempts  will  be  made  to  adapt  the  virus  to  a  small 
laboratory  animal  or  to  tissue  culture. 

Before  v.'ork  on  chronic  pneumonitis  of  sheep  can  be  initiated, 
typically  affected  animals  must  be  procured.   Once  this  is  done,  sheep. 
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goats,  and  small  laboratory  animals  will  be  inoculated  with  filtered 
tissue  suspensions.  IHien  the  viral  cause  of  the  disease  is  more  firmly 
established,  the  procedures  used  for  studying  scrapie  will  be  followed. 


38 


Serial  No.  NIAID  I83 


PHS-NIH 
Individual  Project  Report 
Calendar  Year  I962 


Part  B.  Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project; 

Hadlow,  W.  J.  and  Jellison,  W.  L.:  Amyloidosis  in  Rocky  Mountain 
bighorn  sheep.  J.A.V.M.A.  litl(2):  2^3-2h-'J .     July  I962. 

In  press; 

Hadlow,  W.  J.:   Hereditary  diseases  of  muscle  of  animals.  Proc. 

II  International  Conference  on  Human  Genetics,  Rome,  Italy,  Sept.  10, 

1961. 

Honors  and  Av;ards  relating  to  this  project; 

Dr.  W.  J.  Hadlow 

Appointed  to  the  Committee  on  Examinations  of  the  American  College 
of  Veterinary  Pathologists. 

Invited  to  collaborate  with  Dr.  J.R.M.  Innes,  Brookhaven  National 
Laboratory,  in  vrriting  a  chapter.  Comparative  Neuropathology,  for 
a  forthcoming  book.  Neuropathology,  edited  by  Drs.  Jeff  Minckler 
and  Karl  T.  Neubuerger  for  the  McGraw-Hill  Book  Co.  Accepted. 

Invited  to  advise  and  consult  with  A.  R.  S.,  Animal  Disease 
Eradication  Division  officials  and  others  on  scrapie, March  22  and  23» 
1962. 

Presented  two  lectures,  "Pathology  of  Scrapie"  and  "A  Survey  of 
Diseases  of  Muscle  of  Animals",  to  the  graduate  students  and 
staff  of  the  Department  of  Veterinary  Pathology,  Washington  State 
University,  Pullman,  Washington,  February  5-6,  I962. 
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Rocky  Mountain  Laboratory 
Hamilton,  Montana 
PHS-HIH 
Individual  Project  Report 
Calendar  Year  I962 


Part  A, 

Project  Title:   Biologic  properties  of  Bordetella  pertussis  antigens 

Principal  Investigator:  J.  J.  Munoz 

Other  Investigators:     W.  T.  Haskins,  B.  H.  Hoyer,  and  E.  Ribi 

Cooperating  Units:       University  of  Florida  (Dr.  Emanuel  Suter); 

University  of  Washington  (Dr.  R,  Weiser) 

Man  Years  (calendar  year  I962): 
Total:        5.25 
Professional:   1.25 
Other:        k.O 

Project  Description: 

Objectives; 

The  main  objectives  are  the  purification  of  various  biologically 
active  substances  from  Bordetella  pertussis,  and  the  study  of  mode  of 
action  of  each  of  these  substances. 

Methods  employed: 

Besides  the  ordinary  immunological  and  bacteriological  tech- 
niques, nev;er  as  well  as  old  established  methods  for  isolating  various 
substances  are  employed  (curtain  electrophoresis,  starch  block  electro- 
phoresis, column  chromatography,  ultracentrifugation,  density  gradients, 
and  salt  fractionation).  The  various  biological  assays  are  performed 
in  animals  (mainly  a  special  strain  of  mice). 

Major  findings: 

1.   Isolation  of  histamine  sensitizing  factor  (HSF).  HSF  has 
been  isolated  in  this  laboratory  by  various  methods.  From  a  saline 
extract  of  acetone-dried  B.  pertussis  cells,  purified  preparations 
have  been  obtained  by  curtain  electrophoresis  and  column  chromatography 
but  yields  V7ere  small.  More  satisfactory  results  have  been  obtained  by 
starch  block  electrophoresis.   Employing  this  method,  adequate  yields 

Part  B  included:   Yes 
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of  HSF  have  been  obtained.  The  active  fraction,  when  given  intraperito- 
neally  in  10  -  20  ug  quantities  sensitizes  mice  to  histamine.   It  is 
believed  that  the  HSF  loses  activity  easily  in  purified  form.  The 
material  becomes  less  soluble  as  the  degree  of  purification  increases. 
Purified  preparations  of  HSF  are  rich  in  fatty  acids  and  nitrogen.  The 
exact  chemical  nature,  however,  has  not  yet  been  determined. 

2.  Purification  of  the  protective  antigen.  Purified  prepar- 
ations of  HSF  V7ere  found  to  protect  mice  against  intracranial  challenge 
with  virulent  B.  pertussis.  All  efforts  to  separate  the  protective 
antigen  from  HSF  have  failed.  Tlie  HSF  and  protective  antigen  are 
found  in  identical  electrophoretic  fractions;  they  are  precipitated 

by  similar  concentration  of  acetone;  both  substances  are  precipitated 
by  pH's  lower  than  '+.9}  both  activities  are  found  in  cell  walls  and 
the  protective  activity  of  vaccines  correlates  with  their  ability  to 
sensitize  mice  to  histamine.  For  these  reasons  it  is  believed  that 
the  tv;o  activities  are  associated  with  the  same  substance  in  the 
B.   pertussis  cell. 

Preparations  of  protective  antigen  (or  HSF)  contain  one  main 
antigen  as  determined  by  agar  gel  diffusion  tests,  while  the  starting 
material  contains  about  12  antigens.  On  this  basis  alone,  the  degree 
of  purification  \Aich  has  been  achieved  is  considerable. 

3.  Purification  of  heat-labile  toxin.  This  highly  unstable 
intracellular  toxin  has  been  obtained  in  purified  form  by  means  of 
DEAE  cellulose  column  chromatography.  The  toxin  contained  in  prepar- 
ations of  "cell  protoplasm"  was  absorbed  on  DEAE  cellulose  and  select- 
ively eluted  by  means  of  increasing  concentrations  of  sodium  chloride. 
It  has  the  characteristics  of  a  protein,  and  its  activity  is  destroyed 
by  trypsin  but  not  by  DNAase  or  RNAase.  Some  workers  have  stated  that 
the  toxin  is  a  nucleoprotein,  but  no  support  for  this  claim  was  ob- 
tained in  this  laboratory. 

k.     Biological  activities  of  B.  pertussis.  This  year  our  efforts 
V7ere  concentrated  mainly  on  the  purification  of  HSF  and  protective 
antigen  and  the  heat-labile  toxin.  This  was  done  to  simplify  the 
studies  on  the  mode  of  action  of  these  substances.  Some  work,  however, 
v;as  done  on  the  biological  activities  of  vjhole  B.  pertussis  ceils. 

(a)  It  was  confirmed  that  B.  pertussis  is  a  good  adjuvant 
for  the  stimulation  of  the  antibody  response  in  mice.  This  property 
of  B.  pertussis  is  believed  to  be  mainly  responsible  for  the  increased 
susceptibility  of  mice  to  active  anaphylaxis,  as  shovm  by  our  observ- 
ation that  antigens  given  with  Freund's  adjuvant  are  more  effective 
in  inducing  anaphylactic  sensitivity  than  when  the  antigens  are  given 
with  B.  pertussis.  However,  this  does  not  mean  that  B.  pertussis  has 
no  other  nonspecific  effects  that  may  markedly  influence  sensitivity 
to  anaphylaxis.  Thus,  in  collaboration  with  Dr.  Ueiser,  certain 
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strains  of  mice  (DM/2)  were  determined  to  be  very  resistant  to  fatal 
anaphylactic  shock  when  sensitized  with  an  antigen  in  Freund's  adjuvant. 
The  same  strain  of  mice  became  sensitive  when  the  antigen  was  given 
together  with  B.  pertussis  cells.  The  explanation  for  these  observat- 
ions is  still  not  clear.  DM/2  mice  do  not  produce  antibody  as  well 
as  CFW  mice,  but  adequate  quantities  of  antibody  are  found  in  the 
blood  of  DBA/2  mice  at  a  time  anaphylactic  deaths  can  not  be  induced, 
DBA/2  mice  are  also  resistant  to  passively  induced  anaphylaxis;  however, 
pretreatment  vnLth  B.  pertussis  makes  them  susceptible. 

(b)  B.  pertussis  increases  the  susceptibility  of  mice  to 
endotoxin,  as  well  as  to  passively  induced  anaphylaxis.  Mice  inoculated 
with  live  BCG  become  highly  sensitive  to  endotoxin  (Suter).  Since  it 
has  been  postulated  that  endotoxin  toxicity  might  be  due  to  specific 
hypersensitivity  to  endotoxin,  it  was  of  interest  to  find  whether  BCG- 
inoculated  mice  became  more  sensitive  to  passively  induced  anaphylaxis 
as  do  B.  pertussis  treated  mice.  In  collaboration  \n.th   Dr.  E.  Suter, 
it  was  found  that  BCG-inoculated  mice  v/ere  actually  more  resistant  than 
normal  mice  to  passively  induced  anaphylaxis.  Desensitization  to 
endotoxin  by  daily  injections  of  increasing  amounts  of  endotoxin  did 
not  alter  the  susceptibility  of  BCG-inoculated  mice  to  passively 
induced  anaphylaxis.  These  observations  do  not  support  the  hypothesis 
that  endotoxin  toxicity  is  due  to  specific  hypersensitivity. 

Significance  to  bio-medical  research  and  the  program  of  the  Institute; 

It  is  knovm  that  pertussis  vaccines  are  toxic,  but  it  is  not. 
knoim  whether  this  toxicity  is  due  to  the  protective  antigen  or  to 
other  cellular  components.  Since  the  v/hole  cell  has  highly  toxic  sub- 
stances not  associated  with  immuno genie ity,  it  is  possible  that  the 
nontoxic  fraction  of  the  cell  may  contain  the  protective  antigen.  The 
present  vrark  on  the  purification  of  protective  antigen  and  HSF  may 
v?ell  lead  to  the  development  of  a  nontoxic  vaccine  for  the  immunization 
of  children  against  \i?hooping  cough. 

The  studies  on  the  adjuvant  effect  of  B.  pertussis  may  event- 
ually elucidate  at  least  one  mechanism  by  which  the  antibody  response 
of  animals  and  man  can  be  stimulated.  The  investigations  of  the 
increased  hypersensitivity  induced  by  B.  pertussis  may  uncover  funda- 
mental principles  applicable  to  hypersensitivity  reactions  in  general. 

Proposed  course  of  project; 

Further  identification  of  the  various  biologically  active  sub- 
stances of  B.  pertussis  will  be  undertaken.   Special  emphasis  will  be 
placed  on  the  protective  antigen  and  HSF.  The  mechanism  of  action  of 
purified  HSF  will  be  pursued,  with  emphasis  on  the  hypersensitivity 
reactions  produced  in  mice. 
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Part  B,  Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project; 

Banerjea,  A.  and  Munoz,  J.:  Antigens  of  Bordetella  pertussis.  II. 
Purification  of  heat-labile  toxin.  J.  BactT  8^(2):  269-27^.  Aug.  I962. 

In  press; 

Munoz,  J.:   Comparison  of  Bordetella  pertussis  cells  and  Freund's 
adjuvant  with  respect  to  their  antibody  inducing  and  anaphylactogenic 
properties.  J.  Immunol. 

Munoz,  J.  and  Hestelcin,  B.  M.:  Method  of  preparing  histamine  sensitizing 
factor.  Nature. 

Honors  and  Awards  relating  to  this  project; 

Dr.  J.  Munoz 

Associate  Editor  of  the  Journal  of  Immunology. 

Elected  Fellow  of  the  American  Academy  of  Microbiology. 

Invited  to  give  tv;o  lectures  and  a  seminar  to  graduate  students  in 
the  Department  of  Microbiology,  Tulane  University  Medical  School, 
New  Orleans,  Louisiana,  (April  12-13,  I962). 

Invited  to  participate  in  a  Colloquium  on  the  "Molecular  Biology 
of  Bacterial  0-Antigens"  held  at  the  City  of  Hope  Medical  Center, 
Duarte,  California,  on  January  20,  I962. 

Invited  to  participate  in  the  "Immuno  Reproduction  Conference" 
held  at  La  Jolla,  California,  September  9-ll>  19^2. 

Invited  to  participate  in  a  s>Tnposium  on  endotoxins  which  will  be 
held  at  Rutgers  University  in  September,  1963. 

Invited  to  participate  in  a  symposium  on  "Relationship  of  Structure 
of  Microorganisms  to  Their  Immunological  Properties"  v.iiich  will  be 
held  at  the  annual  meeting  of  the  American  Society  for  Microbiology 
to  be  held  in  May,  I963  in  Cleveland,  Ohio. 
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Asked  to  write  a  review  for  "Advances  in  Immunology"  on  "Bacterial 
Substances  which  Enhance  the  Antibody  Response"  (Tentative  title). 
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LABORATORY  OF  BACTERIAL  DISEASES 

Summary  1- 

200  -  Brucellosis  3 

201  -  Basic  Studies  on  Staphylococcus  6 

202  -  Identification  of  Pseudomonas  8 

204   -  Intracellular  Parasitism 10 

206  -  Bacterial  Food  Poisoning 12 

207  -  Basic  Studies  on  Pleuropneumonia-Like  Organisms 

(PPLO)  14 


Summary  of  Activities 

Laboratory  of  Bacterial  Diseases 

December  1962 


There  has  been  a  significant  change  in  both  personnel  and  the 
research  program  of  the  Laboratory  of  Bacterial  Diseases  during  the  past 
year. 

A  senior  investigator^  Dr.  Elizabeth  Verder,  left  the  staff  of  LED 
by  transfer  to  the  Research  Grants  Program.   The  projects  on  Pseudomonas 
and  Food  Infection  conducted  by  this  investigator  have  been  terminated  and 
the  Staphylococcus  project  has  been  inactivated.   However,  the  Laboratory 
retains  an  interest  in  this  latter  project  and  the  studies  may  be  reinsti- 
tuted  when  appropriate  professional  personnel  becomes  available. 

Because  of  the  growing  importance  of  the  Pleuropneumonia-Like 
Organisms  in  human  disease,  the  real  need  for  basic  studies  on  this  group 
of  organisms,  and  the  long-standing  interest  of  the  Laboratory  in  the  PPLO 
and  the  L- forms  of  bacteria,  a  new  research  program  of  basic  studies  on 
the  PPLO  and  the  L- forms  of  bacteria  has  been  initiated.  As  senior  investi- 
gator on  this  project.  Dr.  Joseph  Tully  joined  the  staff  of  LBD  on  June  1. 
Another  professional  investigator.  Dr.  David  Madden,  will  join  the  project 
early  in  1963. 

Research  on  the  PPLO  will  be  of  a  basic  nature  but  designed  to 
furnish  answers  to  some  of  the  pressing  applied  problems.   To  further 
explore  the  relationship  of  PPLO  to  human  disease  it  is  essential  that 
means  of  cultivating  and  identifying  the  organisms  be  improved  and  that 
better  antigens  and  techniques  for  quant itating  the  immune  response  be 
developed.   To  these  ends  studies  will  encompass  the  nutrition  of  the 
organisms;  stability  and  factors  conditioning  the  stability  of  antigenic 
structure;  means  of  quantitating  cell  growth,  antigenic  characters,  and 
immune  responses;  and  the  antigenic  and  biological  interrelationships  of 
the  PPLO. 

To  date,  considerable  quantitative  growth  data  on  representative 
strains  has  been  accumulated,  and  some  methods  of  preparation  of  antigens 
and  antisera  have  been  explored.   Of  particular  interest  are  preliminary 
results  of  the  use  of  certain  cell  fractions  as  erythrocyte  sensitizing 
antigens.   If  such  antigens  can  be  developed  in  quantity,  quantitation  of 
immune  responses  may  be  made  much  more  sensitive  and  accurate. 

At  appropriate  stages  of  work  on  the  PPLO  project,  collaborative 
efforts  will  be  undertaken  with  investigators  of  the  Laboratory  of  Infec- 
tious Diseases,  and  of  the  Laboratory  of  Germfree  Animal  Research. 

The  studies  on  the  Intracellular  Parasitism  project  have  continued 
in  the  same  general  area  as  previously,  that  is,  on  antibody  production 
in  vitro  of  cells  removed  from  immunized  animals.   Comparative  studies 
have  been  done  on  cells  from  the  spleen,  lung,  and  peritoneal  cavity  of 


guinea  pigs.   No  new  antibody  production  was  detected  in  macrophages 
perfused  from  the  lung.   Cells  from  the  peritoneal  cavity  yield  better 
results  in  our  experiments  than  those  from  the  spleen.   The  cell  type 
producing  antibody  is  still  uncertain.   These  studies  are  being  continued. 

Studies  on  the  Brucellosis  project  now  comprise  a  very  minor  effort 
of  the  Laboratory.   We  continue  to  collaborate  with  other  Brucellosis 
Centers  in  clarification  of  problems  of  diagnosis  of  the  disease,,  labora- 
tory techniques,  and  taxonomy  of  Brucella.   The  Chief,  LBD,  has  served  for 
the  last  five  years  as  a  member  of  the  Subcommittee  on  Taxonomy  of  the  Genus 
Brucella  of  the  International  Committee  on  Bacteriological  Nomenclature. 
As  a  result  of  the  deliberations  of  this  Subcommittee  the  classification 
of  the  Genus  Brucella  has  been  revised  to  provide  for  the  recognition  of 
fifteen  stable  biotypes. 

There  remains  a  continuing  need  for  further  monetary  support,  space 
and  personnel  to  pursue  the  basic  studies  mentioned.   There  are  also  other 
areas  within  the  province  of  this  Laboratory  which  should  be  developed. 
Among  these  are  the  diarrheal  diseases,  bacterial  genetics,  and  reactivation 
of  the  Staphylococcus  project. 
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Part  A 


Project  Title:   Brucellosis 


Principal  Investigator:   Norman  B.  McCullough,  M.  D. 


Other  Investigator:   None 


Cooperating  Units:   None 


Man  Years  (calendar  year  1962) 
Total:   3/4 
Professional:   3/12 
Other:   1/2 


Project  Description: 

Objectives: 

The  objectives  of  this  project  are  broad  and  studies  are 
conducted  on  all  aspects  of  brucellosis,  including  the  nutrition,  metabolism, 
and  enzymatic  make-up  of  the  organism,  mechanism  of  action  of  antibiotics  on 
the  organism,  factors  determining  virulence  of  the  organism,  the  development 
and  efficacy  of  prophylactic  immunizing  agents,  field  studies  to  determine 
the  occupational  hazard  of  the  disease,  epidemiology,  diagnosis  and  therapy 
of  the  disease  in  man. 

Clinical  studies  concern  diagnostic  criteria  for  the  disease  in 
man,  especially  in  borderline  cases  of  chronic  illness  in  which  present 
cultural  and  serological  techniques  fail  to  provide  reliable  evidence  of 
infection;  studies  of  the  pathogenesis  of  the  disease;  and  the  evaluation  of 
current  therapeutic  regimens. 


Part  B  included 
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Methods  Employed; 

The  Warburg  technique  is  employed  in  enzymatic  and  metabolic 
studies;  growth  in  a  synthetic  medium  is  used  for  nutrition  experiments; 
guinea  pig  inoculation  for  virulence  and  vaccine  studies;  occupationally 
exposed  groups  for  epidemiological  studies;  human  patients  for  studies  on 
diagnosis  and  therapy. 

Major  Findings: 

Due  to  the  press  of  other  studies,  and  limitation  of  personnel, 
the  effort  expended  on  this  project  has  been  markedly  reduced.   Work  on  the 
taxonomic  problems  presented  by  Brucella  has  continued.   The  results  of 
these  studies  formed  the  basis  of  the  senior  investigator's  opinions  on  the 
taxonomy  of  Brucella  and  entered  into  the  recommendations  of  the  Subcommittee 
on  Taxonomy  of  Brucella  of  the  International  Committee  on  Bacteriological 
Nomenclature  which  met  in  Montreal  during  August,  1962.   The  Subcommittee 
established  a  classification  of  Brucella  based  upon  the  three  classical 
species  but  providing  for  the  recognition  of  15  biotypes  of  subspecific  rank. 

Significance  to  the  Program  of  the  Institute; 

In  terms  of  world-wide  significance,  brucellosis  ranks  in 
incidence  and  importance  with  malaria,  tuberculosis,  and  parasitic  diseases, 
in  relation  to  the  welfare  of  mankind.   Even  in  the  United  States,  by 
reported  incidence,  it  is  the  most  important  disease  in  animals  transmissible 
to  man,  is  the  cause  of  serious  economic  loss  to  the  livestock  industry,  is 
an  occupational  disease,  and  one  which  presents  many  problems  in  the  diagnosis 
and  therapy  of  the  infection  in  man.   The  organism  readily  lends  itself  to 
basic  studies  outlined  elsewhere  in  this  report. 

Proposed  Course  of  Project : 

Continue  studies  under  way. 

Continue  to  collaborate  with  other  Brucella  research  centers 
throughout  the  world  in  the  development  and  standardization  of  laboratory 
tests  for  species  identification,  and  for  diagnosis  of  Brucella  infection. 

Study  of  Brucella  bacteriophage  as  regards  basic  phenomena  of 
bacteriophagy  and  potential  use  of  phage  for  preparation  of  enzymatic  and 
subcellular  fractions  of  Brucella  for  biochemical  studies,  and  as  possible 
immunizing  agents.   Investigate  the  utility  of  specific  phages  as  an  aid  in 
identification  of  Brucella  species  and  strains. 

Continue  to  use  Brucella  as  a  basic  tool  in  the  study  of 
mechanism  of  development  of  acquired  resistance  to  antibiotics  and  in 
studies  of  intracellular  parasitism. 
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Part  B    Honors,  Awards,  and  Publications 

Honors  and  Awards  relating  to  this  project: 


Senior  Investigator  served  as  a  member  of  the  Subcommittee  on 
Taxonomy  of  Brucella  of  the  International  Committee  on 
Bacteriological  Nomenclature. 
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Part  A 


Project  Title:   Basic  Studies  on  Staphylococcus 

Principal  Investigator:   Elizabeth  Verder,  Ph.D. 

Other  Investigator:  None 

Cooperating  Units:  None 

Man  Years  (calendar  year  1962) : 
Total  2/12 
Professional:   1/12 
Other:   1/12 

Project  Description: 

Objectives: 

1.  To  develop  an  objective  means  of  measuring  virulence  of 
Staphylococci. 

2.  To  determine  the  factors  responsible  for  virulence. 

3.  To  develop  more  satisfactory  methods  for  the  identification 
of  individual  strains  used  in  measuring  virulence. 

Methods  Employed: 

Use  of  various  physical  and  chemical  methods  in  separation  of 
antigenic  components  of  cells  or  their  products  to  permit  assessment  as 
factors  in  pathogenicity  or  toxicity. 

Application  of  various  serological  methods,  previously  described 
by  investigators  including  gel  diffusion  techniques  as  well  as  agglutination, 
hemagglutination  and  precipitin  tests,  to  the  study  of  these  fractions  with 
the  hope  of  detecting  antigenic  components  for  use  in  the  identification  of 
specific  strains. 


Part  B  not  included 
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Major  Findings; 

The  preliminary  work  on  the  precipitinogenic  relationships 
between  various  strains  of  staphylococci  appears  to  offer  promise  as  one 
means  of  differentiation  among  strains. 

Significance  to  the  Program  of  the  Institute; 

The  characterization  of  virulent  strains  of  staphylococci  and 
their  identification  continue  to  be  important  problems.   Knowledge  of  the 
factors  responsible  for  virulence  may  be  expected  to  aid  greatly  in  an 
understanding  of  the  pathogenesis  of  staphylococcal  infections  and  in  the 
development  of  control  measures  such  as  prophylactic  vaccines. 

Proposed  Course  of  Project; 

This  project  is  currently  inactive  as  the  principal  investigator 
left  to  accept  another  position.   The  Laboratory  maintains  an  interest  in 
this  project  and  when  personnel  and  other  support  becomes  available,  it  will 
be  reactivated. 
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PHS-NIH 
Individual   Project  Report 
Calendar  Year   1962 


Part  A 


Project  Title:   Identification  of  Pseudomonas 
Principal  Investigator:   Elizabeth  Verder,  Ph.D. 
Other  Investigator:  None 
Cooperating  Units:   None 


Man  Years  (calendar  year  1962) 
Total:   1/12 
Professional:   1/12 
Other :  0 


Project  Description: 
Objectives: 

a)  Identification  of  strains  for  other  scientists. 

b)  Orientation  of  scientists  in  methods  used  for  study  of 
biochemical  characteristics  of  various  species  and  for  serological  typing. 

c)  Distribution  of  cultures  of  strains  of  various  species  and 
of  representative  serological  types  of  Ps.  aeruginosa  on  request  to 
research  scientists. 

Methods  Employed: 

The  methods  which  we  have  employed  are  ones  developed  or 
modified  in  the  course  of  our  studies  on  the  classification  of  Pseudomonas ; 


Part  B  not  included 
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the  studies  were  initiated  during  work  on  our  project  on  diarrheal  disease 
of  the  newborn  and  have  been  carried  on  for  eight  years.   A  proposed  scheme 
for  the  antigenic  analysis  of  strains  of  Ps.  aeruginosa  was  worked  out  and 
has  been  employed  successfully  in  identifying  strains  by  serological  typing. 

Major  Findings; 

Methods  have  been  established  for  use  in  the  identification  of 
individual  strains  of  Pseudomonas  so  that  epidemiological  surveys  in 
relation  to  the  spread  of  resistant  strains  may  be  carried  out  successfully. 

Significance  to  the  Program  of  the  Institute; 

Methods  have  been  developed  for  studies  on  the  spread  of  this 
group  of  antibiotic  resistant  organisms.   These  bacteria  are  of  considerable 
medical  importance,  particularly  in  infections  in  individuals  with  minimal 
resistance  such  as  newborns,  the  aged,  children  with  leukemia,  individuals 
with  extensive  or  deep  burns,  etc.   With  the  increasing  importance  of 
Pseudomonas  infections  the  findings  in  these  studies  are  receiving  recogni- 
tion in  clinical  applications. 

These  studies  are  of  importance  in  connection  with  the 
establishment  of  colonies  of  animals  free  of  organisms  of  this  genus. 
Animals  carrying  some  strains  cannot  be  used  for  irradiation  studies 
because  of  high  mortality  from  induced  septicemias. 

Requests  for  additional  information  regarding  our  studies  have 
increased  since  the  publication  of  our  paper  on  the  proposed  serologic 
schema  for  Ps.  aeruginosa.   Requests  for  cultures  have  also  increased. 

Proposed  Course  of  Project; 

Project  terminated.   Principal  investigator  left  to  accept  another 
position. 


Serial  No.      NIAID-204 

1.  Bacterial  Diseases 

2 .  None 

3 .  Bethesda,   Maryland 


PHS-NIH 
Individual  Project  Report 
Calendar  Year  1962 


Part  A 


Project  Title:   Intracellular  Parasitism 

Principal  Investigator:   Norman  B.  McCullough,  M.  D. 

Other  Investigator:   None 

Cooperating  Units:  None 

Man  Years  (calendar  year  1962): 
Total:   2-1/2 
Professional:   3/4 
Other:   1-3/4 

Project  Description: 

Objectives: 

To  study  host-parasite  relationships  in  intracellular  metabolism 
for  the  purpose  of  increasing  our  understanding  of  disease  and  immunity. 

1.  To  determine  the  effect  of  infecting  organisms  on  the 
metabolism  of  the  infected  cell. 

2.  To  determine  the  effect  of  certain  bacterial  products,  such 
as  Staphylococcus  toxin  and  bacterial  fractions,  on  cells  maintained  as 
explants  and  in  tissue  culture,  and  upon  certain  subcellular  particles. 

3.  To  determine  the  contribution  of  cells,  and  of  subcellular 
particles,  extracts,  and  enzyme  systems  to  the  nutrition  of  and  their 
effects  on  the  characteristics  of  intracellular  bacteria. 

4.  To  study  protein  synthesis  (such  as  antibody  production) 
by  cells  from  normal  and  immunized  animals. 


Part  B  not  included 
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Methods  Employed; 

The  study  employes  various  pathogenic  agents  such  as  Brucella, 
Staphylococcus,  Pasteurella  tularensis,  and  certain  viruses.   It  entails 
the  use  of  standard  tissue  culture  techniques,  chemically  defined  media  for 
bacteria,  the  Warburg  technique,  standard  chemical  procedures,  phase 
microscopy,  fluorescent  antibody  technique,  vital  dyes,  electrophoresis, 
and  chromatography. 

Major  Findings; 

The  study  of  antibody  production  Jjn  vitro  by  cells  derived  from 
the  peritoneal  cavity  of  the  immunized  guinea  pig  has  continued  as  the  major 
effort  on  this  project.   Such  cells  maintained  as  tissue  cultures  release 
specific  antibody.   While  in  a  number  of  experiments  the  amount  of  antibody 
so  released  indicates  that  new  protein  synthesis  occurs  _in  vitro,  after  days, 
weeks,  or  a  couple  of  months,  all  cultures  cease  to  produce  antibody.   The 
cell  type  producing  antibody  is  uncertain.  Macrophages  removed  from  the  lungs 
by  perfusion  behave  quite  differently  from  peritoneal  exudate  cells.   They 
contain  little  antibody,  and  there  is  no  indication  of  continued  production  - 
in  tissue  culture.   Cells  recovered  from  the  spleen  have  yielded  less  antibody 
than  peritoneal  cells,  and  probably  have  not  made  new  antibody  after  removal 
from  the  animal.   Some  progress  has  been  made  in  the  maintenance  of  peritoneal 
cells  in  suspension  culture  in  spinner  flasks. 

Significance  to  the  Program  of  the  Institute; 

This  study  concerns  the  basic  interactions  between  host  cell 
and  infecting  agent  and  hence  any  contribution  to  knowledge  would  be  of 
significance  to  the  entire  field  of  infectious  diseases  and  to  the  program 
of  the  Institute. 

Proposed  Course  of  Project; 

As  stated  above.   Continued  emphasis  will  be  placed  on  the 
study  of  antibody  production  _in  vitro. 
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Serial  No.      NIAID-206 

1.  Bacterial  Diseases 

2 .  None 

3.  Bethesda,   Maryland 


PHS-NIH 
Individual   Project  Report 
Calendar  Year   1962 


Part  A 


Project  Title:   Bacterial  Food  Poisoning 

Principal  Investigator:   Elizabeth  Verder,  Ph.D. 

Other  Investigators:  None 

Cooperating  Units:  Varies  with  each  outbreak.  May  be  epidemiologists, 

sanitary  engineers,  clinicians,  etc. 

Man  Years  (calendar  year  1962): 
Total:   0 
Professional:  0 
Other :  0 

Project  Description: 

Objectives; 

To  isolate  and  study  all  bacteria  with  properties  of  potential 
causative  agents  from  1)  persons  developing  symptoms  of  food  poisoning, 
2)  foods  that  could  have  served  as  vehicles  of  agent  or  agents  and  3)  the 
food-handlers  involved. 

Methods  Employed; 

Standardized  techniques  for  the  isolation  and  study  of  bacteria 
which  may  or  may  not  have  been  associated  with  food-poisoning  previously  but 
which  have  some  of  the  characteristics  of  potential  causative  agents. 

Major  Findings: 

a)  Evaluation  of  data  collected  in  bacteriological  and  serolog- 
ical studies  of  organisms  of  the  Arizona  group  associated  with  a  food-borne 
outbreak  of  gastroenteritis. 

b)  Inconclusive  studies  on  an  outbreak  in  which  nine  in  a  group 
of  eighty  PHS  sanitary  engineers  became  ill. 

Part  B  not  included 
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Significance  to  the  Program  of  the  Institute; 

With  a  large  increase  in  the  number  of  cooked  or  partially 
cooked  foods  which  are  now  available  in  a  chilled  or  frozen  state,  and 
with  the  popularity  of  both  hot  and  cold  "carry-out"  food,  food-poisoning 
due  either  to  infectious  agents  or  to  their  toxins  may  become  a  more 
important  public  health  problem. 

Proposed  Course  of  Project: 

Project  terminated.   Principal  investigator  left  to  accept 
another  position. 
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1.  Bacterial  Diseases 

2.  None 

3.  Bethesda^  Maryland 


PHS-NIH 
Individual  Project  Report 
Calendar  Year  1962 


Part  A 


Project  Title:   Basic  Studies  on  Pleuropneumonia-Llke  Organisms 
(PPLO) 

Principal  Investigator:  Joseph  G.  Tully,  Ph.D. 

Other  Investigators:  None 

Cooperating  Units:   None.   Collaboration  with  LID  and  LGFAR 

is  planned. 

Man  Years  (calendar  year  1962): 
Total:   1-2/12 
Professional:   7/12 
Other:  7/12 

Project  Description: - 

Objectives: 

1.  To  acquire  and  maintain  a  stock  culture  collection  of 
pleuropneumonia- like  organisms  (PPLO)  isolated  from  all  known  sources;  this 
collection  to  serve  as  a  reference  for  identification  and  comparison  of  PPLO 
organisms  isolated  from  man. 

2.  To  study  the  cultural  characteristics  of  PPLO  organisms  with 
a  view  toward  defining  required  metabolites,  reducing  serum  supplements,  and 
increasing  cell  voliome  yields. 

3.  To  study  the  antigenic  characteristics  of  various  PPIX)  strains 
and  factors  conditioning  antigenic  stability. 

4.  To  develop  other  antigenic  tests  that  may  be  simpler  and  more 
accurate  for  detecting  variations  in  PPLO  antigenic  structure  and  in  quanti-. 
tating  PPLO  antibody  in  man  and  animals. 


Part  B  not  included 
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Methods  Employed: 

Standard  agglutination  tests  and  fluorescent  antibody  methods 
were  utilized  in  determining  antigenic  relationships  among  PPLO  strains. 
Several  chemical  fractionation  procedures  were  employed  in  isolating  anti- 
genic components  from  PPLO  strains  for  assessment  in  hemagglutination 
techniques. 

Major  Findings; 

Thirty-four  PPLO  strains  from  eight  different  hosts  have  been 
acquired  and  maintained  to  start  the  stock  collection.   Preliminary  cultural 
studies  have  indicated  those  conditions  necessary  for  growth  and  maintenance 
of  each  strain.   Some  investigations  on  the  antigenic  structure  of  these  PPLO 
strains  have  revealed  fairly  distinct  separation  of  human^  animal,  saprophytic 
and  tissue  culture  strains^  even  though  it  has  been  more  difficult  to  dis- 
tinguish, antigenically,  various  strains  from  the  same  host. 

'  Preliminary  investigations  on  the  recovery  of  polysaccharide  or 
muco-polysaccharide  complexes  from  PPLO  in  quantities  sufficient  to  sensitize 
erythrocytes  for  use  in  hemagglutination  techniques  have  been  successful,  at 
least  for  two  of  the  human  PPLO  strains.   The  material  recovered  from  large- 
cell  yields  of  these  two  genital  strains  have  sensitized  erythrocytes  suf- 
ficiently to  effect  a  5-5  fold  increase  in  antibody  titer  over  the  conventional 
agglutination  titer.   Studies,  now  in  progress,  are  directed  toward  the 
recovery  of  erythrocyte- sensitizing  fractions  from  other  human  and  animal 
PPLO  strains  and  toward  the  comparison  of  fluorescent  antibody  titers  with 
hemagglutination  test  results. 

Significance  to  the  Program  of  the  Institute: 

These  studies  on  the  cultural  characteristics  and  antigenic 
structure  of  pleuropneumonia- like  organisms,  hopefully,  will  lay  the  foun- 
dation, not  only  for  future  investigations  on  the  pathogenicity  and  virulence 
of  the  PPLO,  but  also  for  more  precise  measurements  of  the  immunological 
reactions  of  various  laboratory  animals  and  man  to  these  agents.  With  this 
information,  more  definitive  understanding  of  the  role  of  the  PPLO  in  human 
disease  will  be  possible. 

Proposed  Course  of  Prolect: 

Subsequent  studies  will  be  directed  toward  a  continuation  of  the 
development  of  a  PPLO  hemagglutination  test  and  an  evaluation  of  this  test  in 
measuring  antibody  to  PPLO  in  experimental  animals  and  man.  Additional  in- 
vestigations on  the  pathogenicity  of  PPLO  strains  for  experimental  animals, 
as  well  as  biochemical  and  enzymatic  studies  on  PPLO  strains  of  human  and 
animal  origin,  also  will  be  carried  out. 
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